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PRECISION 

IN 
LENS EDGING 
is ESSENTIAL 


This operation, a most important one in producing lenses that 
will give your patients the satisfaction they expect, must be 
performed with care. To assure the accurate interpretation of 
your Rx, the optical center must be exact. The axis, which is 
predetermined by edging, must be precise. For appearance, the 
depth and angle of the pin bevel must be perfect, so that there 
is no chipping or flaking with a mounting, or bevel visibility 
with a frame. 


Are Your Prescriptions Edged Like This ? 


In Riggs Modern Prescription Laboratories, master craftsmen, 
with years of precision training, edge each prescription with 
exacting care. Modern machinery incorporating every feature 
that insures precision, is used so that the optical center and 
axis are accurate. Proper bevel edging too, is made certain by 
automatic bevel edgers carefully controlled and watched by 
skilled operators. 


Riggs Precision edging completely safeguards your Rx. 


RIGGS OPTICAL COMPANY 


There is an office conveniently near you to serve you with quality optical products 
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CONCERNING MAGNETIC INTRAOCULAR FOREIGN BODIES 
AND THEIR REMOVAL 


F. H. VeruHoerr, M.D. 
BOSTON 


The author describes the operative procedures he has found most effective in thirty 
years’ experience. The anterior route is preferred as it involves no scleral incision which 
may lead to separation of the retina. From the Massachusett’s Eye and Ear Infirmary. 
Read before the New England Ophthalmological Society, November 17, 1931. 


During the past thirty years I have 
encountered many cases of magnetic in- 
traocular foreign bodies, and it is my 
purpose here briefly to record some of 
the observations and deductions made 
in connection with this experience, and 
to describe some of the operative pro- 
cedures devised or adopted. It has often 
been said that we learn chiefly from 
our own experience, but I hope never- 
theless that what I have to say may be 
of some value to others. 

It is a matter of common observa- 
tion that flying missiles far less often 
strike the pupillary area than some 
other part of the cornea, but I have en- 
countered few ophthalmologists who 
could explain this fact. The explana- 
tion, of course, is that the pupillary 
area is much smaller than the total re- 
maining area of the cornea, so that the 
chance of its being struck is corres- 
pondingly less. 

In the vast majority of cases, an in- 
traocular foreign body is found to be 
magnetic even when the history seems 
to indicate otherwise. Usually the ac- 
cident occurs when some object is be- 
ing struck with a hammer, and, gener- 
ally speaking, the smaller the fragment 
sent off, the greater its relative velocity 
and the greater its penetrating power. 
On the other hand, the smaller the 
fragment, the greater the relative re- 
sistance it meets. Hence an intraocular 
foreign body is usually neither very 
large nor very minute. I have found 
that it is seldom more than 3 mm., or 
less than one-fourth mm., in its great- 
est dimension. 


For obvious reasons, the size of the 
wound of entrance cannot always be 
relied upon as an indication of the size 
of an intraocular foreign body. Nor can 
the position of a corneal wound relative 
to a wound in the iris or lens be relied 
upon as‘an indication of the location 
of the foreign body, since, owing to 
some irregularity in its shape, the for- 
eign body may swerve markedly while 
passing through the lens and vitreous. 
Many years ago an astute observer, 
whose name I cannot recall, made the 
observation that incarceration of the 


iris in a corneal wound was proof that . 


there was no foreign body within the 
eye. I have met with few exceptions to 
this rule. 

When there is a question of the 
presence of an intraocular foreign body 
within the eye, it is important to search 
for a hole in the iris. Sometimes it is 
impossible to recognize this by observ- 
ing the surface of the iris by direct-il- 
lumination, whereas it can be easily 
seen by throwing the light through the 
pupil and thus illuminating the iris 
from behind. If with the ophthalmo- 
scope a non-perforating wound is seen 
in the fundus, it is almost certain that 
a foreign body is lying free in the vitre- 
ous chamber below. A small perforat- 
ing wound of the sclera is sometimes 
invisible. In such cases an ophthalmo- 
scopic examination often reveals more 
or less blood in the vitreous and thus 
indicates the advisability of an x-ray 
examination. I have seen many cases 
in which a wound of the cornea had 
been regarded as non-perforating and 
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the presence of an intraocular foreign 
body overlooked. In some of these 
cases siderosis of the iris and lens cap- 
sule had developed while the patient 
was under observation. So far as I 
know, I have never made this mistake, 
but possibly some of my colleagues 
could testify otherwise. It would seem 
to be unjustifiable to have an x-ray 
examination made in every case of ap- 
parent trivial injury to the eye, but if 
this were done fewer serious mistakes 
would be made. On the other hand, I 
have seen cases in which an intra- 
ocular foreign body had been carefully 
located by x-ray examination, when it 
could be plainly seen with the ophthal- 
moscope, and I have removed minute 
intraocular foreign bodies from eyes 
in cases in which x-ray examinations 
by experts had failed to reveal them. 
A localization of a foreign body close 
behind the globe should not be ac- 
cepted without confirmation by a mag- 
net test, and if possible, by ophthal- 
moscopic examination. 

I have seen a few cases of xenoge- 
nous siderosis in which the patients 
were unaware that they had ever sus- 
tained injuries to their eyes. In my ex- 
perience, after removal of a foreign 
body from an eye with siderosis, the vi- 
sion is apt to continue to deteriorate to 
greater or less extent, owing no doubt, 
to iron remaining in the fluids of the eye. 

Exact determination of the location 
of a foreign body in the posterior part 
of the eye is only exceptionally needed, 
since the same procedure for its re- 
moval is first tried no matter what its 
position may be. If the large magnet 
placed in front of the cornea fails to 
bring the foreign body forward, then a 
fairly exact knowledge of its size and 
position becomes important. Attempts 
to dislodge a foreign body by means 
of the magnet should not be abandoned 
until after they have been made on at 
least three successive days, for by re- 
peated attempts the foreign body may 
be gradually loosened so that it may 
finally come away. 

When an eye containing a foreign 
body is hopelessly infected, no attempt, 
of course, should be made to remove 
the latter. A small hypopion, however, 
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is not a contraindication to operation. 
In a number of cases after removal of 
a foreign body I have seen a hypopion 
one-half millimeter high rapidly disap- 
pear and normal vision return. Within 
recent years in all such cases of intra- 
ocular infection I have given daily sub- 
cutaneous injections of 20,000 units of 
diphtheria antitoxin. These have been 
continued for a week unless in the 
meantime the infection has subsided or 
has become obviously hopeless. 

For many years I have accepted the 
teaching of Haab that the safest way 
to remove a magnetic foreign body 
from within the eye is through the an- 
terior chamber. Those who advocate re- 
moving it through a posterior scleral 
incision are, I believe, influenced 
chiefly by the facts that this method 
is simpler and does not require so pow- 
erful a magnet. The danger of subse- 
quent separation of the retina is un- 
doubtedly far greater after a scleral in- 
cision and for this reason the posterior 
route, in my opinion, should never be 
used unless it is found impossible to 
bring the foreign body from behind the 
lens, or there is a large open wound of 
the sclera. 

I have made it a rule never to re- 
move a foreign body through its 
corneal wound of entrance unless it is 
already engaged therein, because re- 
opening a wound increases the scar for- 
mation and also increases the danger 
of infection. In a few cases I have made 
an exception to this rule when the 
wound was large and gaping, especially 
if it was near the limbus. In such cases 
the foreign body is, of course, large 
and the lens injured. A small magnet 
should at first be tried with the patient 
reclining, and the tip applied directly 
to the wound. By using a large magnet 
held at a distance, I have seen opera- 
tors pull out the entire iris along with 
the foreign body. After the foreign 
body has been removed, as much lens 
matter as possible should be expressed 
through the wound. If the iris has now 
prolapsed an attempt should be made 
to replace it. If this fails, the prolapsed 
portion should be excised. A conjunc- 
tival flap over the wound is seldom 
indicated. 
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Before attempting to remove a for- 
eign body from the vitreous chamber 
via the anterior chamber, it is impor- 
tant to dilate the pupil to the great- 
est possible extent. The patient is 
seated on a stool in such a position that 
the injured eye can be brought against 
the tip of the large magnet. He is then 
leaned backward until his eye is about 
two feet from it. The current is then 
turned on and the patient gradually 
brought forward until the magnet tip 
touches the center of the cornea. If the 
foreign body has not appeared or the 
iris bulged forward, the current is re- 
peatedly turned on and off. If this fails, 
the opposite pole of the magnet is tried 
in the same way and if this fails the 
magnet tip is applied at other parts of 
the cornea and at the limbus. This 
failing, an attempt should be made to 
bring the foreign body forward in re- 
lays. The eye is turned to one side if 
necessary, and the tip of the magnet 
applied to the sclera, first at a point 
close to the foreign body, and then 
over the pars plana of the ciliary body. 
If pain is now elicited, it is certain that 
the foreign body has come forward, 
and the tip of the magnet should again 
be placed opposite the center of the 
cornea. As a result of one or another of 
these maneuvers, in many cases the 
foreign body will come around the lens 
and from behind the iris into the an- 
terior chamber, but not infrequently it 
is held back by the iris. When this 
happens I employ a procedure that I 
described some years ago.* I place the 
tip of the magnet at the limbus just in 
front of the level of the iris and just 
above an imaginary line which runs 
through the foreign body and is tangen- 
tial to the pupillary margin. When the 
current is turned on, the foreign body 
will usually slide along the margin of 
the pupil into the anterior chamber. If 
it has become so firmly stuck in the 
iris that it will not come away, it may 
often be freed by applying the tip of 
the magnet at the limbus at a point 
near the foreign body, and then at the 
point just described. I have observed 

*Discussion of Dr. W. T. Shoemaker’s 


Paper on Wounds of the Eyeball, Trans. 
Amer. Ophth. Soc., 1919, p. 123. 


that in such cases many operators place 
the tip of the magnet diametrically op- 
posite the foreign body. Owing to the 
resistance offered by the sphincter this 
procedure generally causes the foreign 
body to become still more firmly en- 
tangled in the iris and it may even 
cause iridodialysis. 

After the foreign body is within the 
anterior chamber it of course sinks to 
the bottom of the latter. Until recently 
I have always made the incision for its 
removal above, for the reasons that if 
postoperative prolapse of the iris 
should occur it would be preferable to 
have it do so above, and that it is less 
difficult to make a keratome incision 
here than below. I now believe, how- 
ever, that these considerations are 
more than offset by the advantages of 
making the incision below, namely that 
the foreign body is below and that the 
patient naturally tends to look up dur- 
ing the operation. As a matter of fact, 
the danger of postoperative prolapse 
is negligible, owing to the small size of 
the incision necessary. 

In making the incision, whether 
above or below, the point of the kera- 
tome should be entered as far back 
from the limbus as possible without 
danger to the.lens or iris. If the incision 
is made too fat forward, the shelf of 
corneosclera may prevent the foreign 
body from entering the wound. If the 
keratome is sharp, the incision can gen- 
erally be made without obliterating the 
anterior chamber. If the latter is ob- 
literated, it should be reformed by forc- 
ing salt solution into it with an irri- 
gator. Otherwise, if the incision has 
been made above, the lens or cornea 
may be scratched by the foreign body. 
For the removal of the foreign body 
from the anterior chamber I have 
found a permanent magnet most con- 
venient. It is important to draw the 
foreign body to the incision before in- 
serting the tip of the magnet as vother- 
wise the anterior chamber may be 
evacuated before the foreign body can 
reach the incision. 

When the patient was a “bad actor” 
and the lens clear I have employed 
either of two procedures. One consisted 
in having an assistant apply a small 
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magnet to the metal handle of the kera- 
tome while I was making the incision. 
This kept the foreign body in the vi- 
cinity of the wound where it remained 
in case the anterior chamber was 
evacuated. The other procedure was 
suggested to me by Dr. F. S. Thorne 
of Boston. It consisted of placing pil- 
lows under the shoulders of the patient 
so that his head was in such position 
that the plane of the iris was parallel 
with the floor. The foreign body was 
then drawn to the upper limbus where 
it remained when the incision was 
made. I now believe, however, that it 
is better to dispense with both of these 
procedures by making the incision be- 
low. 

In exceptional cases a foreign body, 
after coming forward, becomes so 
firmly stuck in the iris that it is im- 
possible to bring it into the anterior 
chamber. In some of these cases I have 
made the incision at the limbus near 
the foreign body, applied the magnet 
to the wound until a knuckle of iris 
prolapsed with the foreign body behind 
it. I then removed the magnet and 
snipped a small hole in the iris with 
scissors, and then again applied the 
magnet. In a few cases it was necessary 
to complete the removal of the foreign 
body by means of forceps in order to 
avoid too great traction on the iris. In 
others of these cases I have made a 
large incision at the limbus near the 
foreign body, pulled out the iris with 
iris forceps as if to do an iridectomy, 
and then removed the foreign body 
with the magnet. An objection to this 
method is that the iris is so greatly 
bruised that it becomes adherent to 
the lens. It is, therefore important to 
replace it in normal position as other- 
wise the pupil may remain considerably 
distorted. 

If the lens has been so severely in- 
jured that it would undoubtedly soon 
prevent any useful vision in the in- 
jured eye, I remove it at the same time 
I remove the foreign body. I make a 
large incision with the keratome, re- 
move the foreign body with the mag- 
net, then remove a large piece of the 
anterior capsule with the toothed cap- 
sule forceps, and then by expression and 
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irrigation remove as much lens matter 
as possible. In this way the patient is 
spared a second serious operation and 
his total convalescent period is consid- 
erably shortened. On the other hand, if 
I think the lens may remain fairly clear 
for a considerable period of time, I de- 
lay its removal until it has become com- 
pletely cataractous. 

When a foreign body has lodged 
within the lens, both the foreign body 
and the lens should always be removed 
at the same operation. The operation, 
however, should be delayed until the 
resulting cataract prevents useful 
vision, unless siderosis of the lens cap- 
sule becomes evident before this. In a 
case in which a foreign body is em- 
bedded in the iris and has probably in- 
jured the lens, it would seem best to 
wait for a week or two before remov- 
ing it, and to refrain from using a 
mydriatic. The delay may permit the 
wound in the lens capsule to become 
closed and thus prevent the formation 
of a progressive cataract. 

A few cases present themselves in 
which it is not possible to use the an- 
terior route. These include cases in 
which the foreign body is very large, or 
in which it is too small or too slightly 
magnetic to be attracted around the 
lens, and cases in which the foreign 
body cannot be dislodged by the mag- 
net. When the foreign body is large, 
it generally has produced so much 
damage that the vision of the eye is 
destroyed sooner or later in any case. 
If the wound of entrance is through 
the sclera, and is still open, I remove 
the foreign body through it, if it is 
small and closed, I make an incision 
elsewhere as described below. 

Many years ago I pointed out that 
theoretically the safest place to incise 
thé globe posteriorly is through the pars 
plana of the ciliary body. This is an- 
terior to the pars optica retina, and 
even anterior to the vitreous, so that, for 
obvious reasons, there should be much 
less danger of postoperative retinal sep- 
aration if a foreign body is removed 
through an incision here than if it is 
removed through an incision farther 
back. I have, however, seen separation 
of the retina follow removal of a foreign 
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body through such an incision. In some 
cases this was evidently due to traction 
of the vitreous upon the retina at the 
site of the foreign body, and would, 
therefore, have occurred even if the an- 
terior route had been used. In other 
cases it presumably was due to traction 
exerted upon the retina by vitreous 
which had been dragged into the opera- 
tive wound. 

Within the past few years, I have, I 
believe, made the operation still safer 
by incising the sclera gradually. Instead 
of plunging a cataract knife directly 
through the ocular wall into the vit- 
reous as is usually done, I employ a 
large knife needle, the point of which 
has been filed off. A Post knife needle 
or a very large Knapp knife needle will 
serve. After dissecting up a conjuncti- 
val flap and inserting a suture ready 
to tie, with repeated sweeps of the cut- 
ting edge of the knife needle an incision 
is made in the sclera, parallel to the ora 
serrata at a distance of about 5 mm. 
from the limbus. Great care is taken 
not to incise the ciliary body. After the 
sclera is partly cut through, one edge 
of the incision is grasped with fixation 
forceps and the incision into the peri- 
choroidal space completed by forcing 
the blunt point of the knife beneath the 
remaining scleral fibers and then cut- 
ting outward. The large hand magnet 
applied to the wound will now cause 
the ciliary body to bulge. If the foreign 
body is small and sharp it may at once 
come out through the ciliary body. If 
it does not, a small cut is made in the 
ciliary body and the magnet again tried. 
If the foreign body still fails to come 
out, the cut is enlarged to the extent 
necessary as found by repeated trials. 


In rare cases-the foreign body is so 
firmly embedded or encysted in the pos- 
terior ocular wall that it cannot be dis- 
lodged with the magnet. If it is suf- 
ficiently far forward, it may sometimes 
be removed by incising the sclera di- 
rectly over it. The sclera should first 
be carefully incised, then a small in- 
cision made in the choroid, and the 
large hand magnet applied. If the for- 
eign body presents itself but is held 
back by the scar tissue in which it is 
encysted, it may be grasped by forceps 
and freed by snips of scissors. If it does 
not present itself, a bent magnet tip 
should be inserted through the incision 
and carefully moved around in various 
directions. If a foreign body is encysted 
far back in the fundus, it is best not to 
attempt to remove it until it begins to 
cause deterioration of the vision. In 
some cases it becomes so thoroughly 
encysted that good vision is maintained 
for many years. If it becomes advisable, 
an attempt to dislodge it may be made 
by passing a knife needle through the 
sclera just anterior to the ora serrata 
and picking at the foreign body while 
it is observed through an ophthalmo- 
scope. This is, of course, a difficult pro- 
cedure and must be carried out quickly, 
as the corneal epithelium rapidly be- 
comes cloudy and obscures the view. 

In a case in which the foreign body 
had penetrated the fundus about 6 mm. 
above the macula, and was partly 
within and partly outside the eye, I 
made an incision through the upper lid 
along the outer orbital margin, exposed 
the foreign body to view, and removed 
it with forceps. Excellent vision was 
maintained after the operation. 

82 Commonwealth avenue. 
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RESEARCHES ON THE FOLLICULAR DISEASES 
OF THE CONJUNCTIVA 


Their relation to the laws of true trachoma, its etiology, and 
unification of conception 


Pror. Dr. C. PASCHEFF 
SOFIA, BULGARIA 


Follicular disease of the conjunctiva is classified as (1) simple follicular conjunctivitis; 
(2) miliary follicular conjunctivitis, or ophthalmia; (3) hyperplastic folliculomatous con- 
junctivitis or trachoma verum. The clinical and histological characteristics of each form of 
the disease are presented with numerous illustrative case reports. Four laws of trachoma 
are formulated. (1) There is no trachoma without follicles. (2) The trachoma follicle is 
a confluent follicle. (3) The folliculoma of trachoma can develop on the conjunctiva, as 
well as on the cornea. (4) True trachoma finally passes into spontaneous cicatrization or 
hyaline degeneration. The fourth law applies to every lymphadenoid tissue. Numerous paral- 
lel cases in families are described showing the hereditary tendency not only of trachoma 
but of accompanying evidences of lymphatic disturbances. The conclusion is drawn that 
trachoma is an endogenous, constitutional lymphadenoid disease of the conjunctiva and 
not an inflammatory lymphocytic infiltration in which follicles are accidental manifesta- 
tions. From the University Ophthalmic Clinic of Sophia, Prof. Dr. C. Pascheff, director. 


During the last twenty-five years, I 
have undertaken many researches on 
the pathology of the conjunctiva in re- 
lation to trachoma and have found that 
in many cases the conjunctiva reacts as 
a lymphatic apparatus’. 

During these researches, I discovered 
the plasmomas and the plasmacellulary 
hyperplasia of the conjunctiva’, which I 
described for the first time in 1908 and 
1909. Lastly I found that the conjunc- 
tiva has also its lymphocellular lym- 
phomatous hyperplasias and I tried for 
the first time to give their correspond- 
ing classification®. But the most inter- 
esting are the follicular diseases of the 
conjunctiva. 

As a lymphatic apparatus, the con- 
junctiva reacts to many agents by the 
formation of follicles. 

This follicular reaction of the con- 
junctiva, however, clinically as well as 
histologically, is not always the same. 
It appears under three principal, clini- 
cal forms which merit the attention of 
all those who wish to understand the 
enigma of that peculiar disease which 
today we call trachoma. These forms 
‘are the following: 1. Conjunctivitis fol- 
licularis simplex. 2. Conjunctivitis fol- 
licularis miliaris, and 3. Conjunctivitis 
follicularis confluens or folliculomatosa. 


I. Conjunctivitis follicularis simplex 


This form of follicular disease, which 
is the most frequent, is mostly observed 
in children or young adults, generally in 


both eyes. The follicles are small, super- 
ficial, arranged in rows in both fornices 
and sometimes involving even the tarsi. 
Their development is individual and 
separate and when they have disap- 
peared no scar remains on the conjunc- 
tiva. They can be reproduced experi- 
mentally. They have never been ob- 
served on the cornea. They are often 
discovered incidentally. Of this kind is 
the case of a child whose brother died 
of tuberculosis, and who presented such 
follicles lasting for years and disappear- 
ing without any trace. 

Such is the case of a boy, 16 years old, 
who could not see weli on account of 
astigmatism. I found in the fornices, 
especially the inferior one, many small 
follicles, arranged almost in rows, super- 
ficial and quite separate like the beads 
of a necklace. They were formed quite 
spontaneously. The cytological exam- 
ination of the secretion revealed the 
presence of many eosinophiles. The ex- 
amination of the blood showed 18 per- 
cent general eosinophilia. The histologi- 
cal section revealed the presence of 
many small superficial follicles which 
were mostly lymphocytic infiltrations 
and very rarely provided with germinat- 
ing centers. 

Of a similar character is the case of 
a physically weak woman, suffering 
from excessive myopia and detachment 
of the retina, who came with similar 
follicular manifestation even on the su- 
perior tarsus of the right eye and at the 
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same time with cervical adenopathy on 
the right side. The blood picture was: 


percent 
Polynuclear neutr. leuc. ....... 60 
Large lymphocytes ............ 3 
4 


Two years later, the follicles disap- 
peared without any trace. 

In other cases, the follicular reaction 
can be reproduced experimentally. 

Such is the case of a man, 35 years old, 


inflamed conjunetiva, with abundant se- 
cretion. The blood differential count 
was: 


percent 
Polynuclear neutr. leuc. ........ 52 
36 
2 


Mantoux test was positive. Histo- 
logically, the conjunctiva was _ infil- 
trated, rich in follicles which were most- 
ly lymphocytic infiltrations and very 
poor in germinating centers. 

In all these cases we see that the 


Fig. 1 (Pascheff). Conjunctivitis follicularis miliaris of the sclerocorneal conjunctiva (a); 
and its histological, follicular structure on the sclera (b). 


to whose eye was transplanted tra- 
choma verum. The blood formula was: 


percent 
Polynuclear neutr. leuc. ........53 
38 
7 


The conjunctiva of the fornix presented, 
a few days later, many small follicles ac- 
companied by hyperemia and secretion, 
which was tranferred also to the other 
eye. The inflammatory manifestations 
disappeared after six weeks of treat- 
ment with astringents without leaving 
any traces. 

The histological examination pre- 
sented an infiltrated conjunctiva with 
many follicular lymphocytic infiltra- 
tions, with few germinating centers and 
dilated vessels. 

In other cases, the follicles accom- 
pany an acute conjunctival inflamma- 
tion. The follicles are formed generally 
in the fornices, especially in the inferior 
fornix. 

Such is the case of a woman, aged 75 
years, who presented in the fornices of 
both eyes numerous follicles in a thick, 


follicles appear in the fornices and his- 
tologically they are lymphocytic infil- 
trations. The lymphoblastic and en- 
dothelioid germinative centers are al- 
most absent or very poorly developed. 

Perhaps this explains also why the 
follicles disappear without leaving scars 
or other traces of their existence. 

This follicular disease, which we can 
reproduce experimentally, appears as a 
simple reaction of the lymphatic ap- 
paratus of the conjunctiva and like the 
simple adenitis disappears without any 
trace. 

This follicular reaction is what I 
called “conjunctivitis follicularis sim- 
plex”. It may be chronic or acute, just 
like adenitis. 


II. Conjunctivitis, or ophthalmia, 
follicularis miliaris 


This form of conjunctival follicular 
disease was not known in the literature 
up to 1916 when I described it for the 
first time.* 

It occurred in a forty-year-old wom- 
an in whom the whole conjunctiva of the 
right eye, especially the bulbar, was 
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transformed into a thick, follicular, rose- 
red membrane, covering even the 
cornea (Fig. la). 

The disease had existed for years and 
was farther developed in the right eye, 
with a beginning of symblepharon in 
the fornices. The vision was perception 
of light. 

In the left eye, there were many soft 
follicles of different sizes in the fornices 
but few seen on the bulbar conjunctiva. 
Z he cornea was normal. The vision was 

»/15; the Wassermann reaction was 
The blood examination gave: 
hemoglobin, 100 percent; white blood 
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right eye terminated in xerophthalmus, 
while the left eye showed many scars in 
the fornices and beginning pannus on 
the upper margin of the cornea. 

In a second patient, a woman aged 46 
years, I found the conjunctiva of the 
tarsus, fornix, and the upper half of the 
sclera, thick, rose-red, and very rich in 
follicles. The scleral conjunctiva was 
almost transformed in its upper half in- 
to an infiltrated follicular membrane 
which extended towards the cornea to 
3 mm. above its upper margin (Fig. 
2a). The disease developed only in the 
left eye. 


Fig. 2 (Pascheff). Follicular membrane 
structure (b). 


cells, 7280. The red blood cells were 
without significant change. 
percent 
Polynuclear neutr. leuc. ....54 
Lymphocytes 
Large lymphocytes ......... 10 


The cytological examination of the 
secretion showed polynuclear leuco- 
cytes, few eosinophiles, lymphocytes, 
and plasma cells. There were also some 
“trachoma bodies” which looked as if 
formed from the chromatin of the nu- 
clei. 

The histological examination of the 
follicular hyperplasia of the bulbar 
conjunctiva showed infiltration with 
lymphocytes which had numerous ger- 
minating centers, forming everywhere 
small follicles (Fig. 1b) 

The vessels were dilated, and there 
was extensive proliferation of . their 
cells. 

On the limbus and cornea were seen 
a similar follicular hyperplasia and lym- 
phocytic infiltration. 

After seven months’ observation, the 


of the bulbar conjunctiva (a); 


and its histological 


There was no pannus. The secretion 
was moderate. Vision was normal; 
Mantoux was negative; Wassermann 


negative. The blood examination 
showed: 
percent 
Polynuclear neutr. leuc. ........ 61 
25 
Large lymphocytes ........... a 


The patient was submitted to milk 
injections. This gave me the opportu- 
nity to observe their action on the con- 
junctiva and the blood formula. 

After each injection, the bulbar con- 
junctiva became pale and the secretion 
diminished but the follicles did not dis- 
appear. The blood formula changed in 
the following way: 


White blood Injection of 5 cc. milk 


cells I II III IV V Vi 
Poly. leuc. ...61% 78% 73% 66% 73% 73% 
Lymphocytes 25% 10% 14% 17% 14% 18% 
Large lympho. 3% 2% 4% 4% 4% 1% 
Mononuclears 8% 3% 5% 7% 5% 3% 
Eosinophiles . 3% 7% 4% 6% 4% 5% 


A J 
/ 


cal 


FOLLICULAR DISEASES OF THE CONJUNCTIVA 693 


The histological examination of the 
excised follicular conjunctiva of the 
sclera revealed profound lymphocytic 
infiltration with adenoid structure and 
numerous follicles with evident germi- 
nating centers (Fig. 2b). 

We see clearly, that in this follicular 
disease the chief clinical and histologi- 
cal character is the dissemination of the 
follicles in the scleral conjunctiva which 
not only is infiltrated with lymphocytes 
but rich in follicles with evident germi- 
nating centers. Secondly, the cornea it- 
self is, in the first case, covered by this 
follicular conjunctival hyperplasia. 

As treatment of the second case, I 


it differs in many points from the con- 
junctivitis follicularis simplex. It at- 
tains its best and most characteristic de- 
velopment in the most vascularized re- 
gions of the conjunctiva, namely in the 
fornices and at the limbus. 


1. In the fornices 


As the best example of the beginning 
of this follicular hyperplasia of the con- 
junctiva in the fornices, the following 
ease is presented. 

D.Y., aged 20 years, a student, was 
subject very often to tonsillitis hyper- 
trophica for which he was operated on 


years ago. 


Fig. 3 (Pascheff). Beginning of trachoma (a); its follicular (b, c) structure and follicular 


confluence; folliculoma (d). 


excised a great part of the follicular bul- 
bar conjunctiva and_ transplanted 
mucous membrane of mouth. The re- 
sult was perfect. 

In the first case, the whole conjunc- 
tiva was transformed into a follicular 
membrane, rich in germinating centers, 
covering the cornea itself. The disease 
caused many scars in the fornices and 
finally terminated, as does trachoma, in 
xerophthalmus. 

To this follicular disease, on account 
of its great follicular dissemination, 
with numerous germinating centers, 
developing in the whole conjunctiva and 
even on the cornea, I gave the name 
of: conjunctivitis, or ophthalmia, fol- 
licularis miliaris. Its peculiar features 
are: the dissemination of the follicles, 
provided with germinating centers; its 
development on the sclera and even on 
the cornea, like true trachoma; its 
evolution into cicatrization and xeroph- 
thalmus. 


III. Conjunctivitis (hyperplastica) fol- 
licularis confluens, or folliculomatosa 
This kind of follicular disease of the 

conjunctiva runs a chronic course, but 


One week ago, his left eye began to 
water and become red. 

The examination of both eyes re- 
vealed the formation of large follicles 
and folliculomas in the fornices, but 
especially in the inner half of the su- 
perior fornices (Fig. 3a). No scars and 
no pannus were to be seen. The right 
fornix was excised. 

The histological examination re- 
vealed several small follicles, rich in 
lymphocytes and provided each with a 
limited germinating center (Fig. 3b, c). 
Near them were seen also large, con- 
fluent, germinating centers, and a large 
granulation or what I propose to calla 
folliculoma (Fig. 3d). 

With higher magnification, we see 
that the epithelium is stratified, the 
layer under it is intensely infiltrated, 
very compact with numerous vessels in 
it. Polynuclear leucocytes are rarely 
seen. The follicles are provided with 
well formed, large germinating centers. 
At places they appear as separated from 
the folliculoma by a deepening of the 
epithelium, infiltrated by lymphocytes. 
The folliculomas represent large conflu- 
ent germinative centers with very in- 
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Fig. 4 (Pascheff). Large folliculoma (b) of the fornix. 


tense endothelial, vascular proliferation, 
giving rise to many capillaries on the 
walls of which we observe the phago- 
cytes of Villard. The cellular contents 
are the same as described in my work 
on the nature of trachoma’ chiefly lym- 
phoblasts and endothelioid cells. 


Fig. 5 (Pascheff). Folliculoma (a) of the 
superior fornix. 


The vessels under this peculiar fol- 
liculomatous formation are sufficiently 
dilated but poor in polynuclear leuco- 
cytes, just as in the lymphomatous con- 
junctivitis. 

The hyperplasia of the other fornices 
was treated, as usual, by expression, 
after the method of Knapp-Sattler. 

As a result, the follicles and follicu- 
lomas disappeared with small scars. 

The result of the general examination 
of the patient was as follows: Wasser- 
mann reaction, negative; Mantoux, 
positive ; x-ray: tracheobronchial aden- 
opathy. The nasopharynx showed traces 
of adenoid vegetations and tonsillitis. 

The blood examination was: 


percent 
98 
Polynuclear neutr. leuc. .. 79 
16 
Mononuclears ........... 2 
Young cells .:........... 2 
Eosinophiles 1 


In other cases we see follicles not 
only with much larger germinating cen- 
ters (Fig. 4, a), but also with a tend- 
ency to coalesce (Fig. 4, b). 

In still more advanced cases, the con- 
fluence of the follicles is such that no 
separate follicles are seen any more, but 
long and large confluent, germinating 
centers which I proposed to call follicu- 
lomas (Fig. 5, a). 

Such advanced, lymphoblastic and 
endothelioid germination and conflu- 
ence is accompanied also by similar ger- 
mination on the limbus. 


2. At the limbus 

(Pannus follicularis and folliculoma- 
tosus.) 

The least known manifestations of 
this third follicular disease, the conjunc- 
tivitis hyperplastica follicularis conflu- 
ens or folliculomatosa, are those on the 
cornea. 

The most frequent corneal manifesta- 
tion of this disease is what we call pan- 
nus and this generally consists of 
small vessels coming from the superior 
limbus. This has lead Goldzieher (of 
Hungary) to call it “keratitis vasculosa 
superficialis”’. 

The formation in the pannus of fol- 
licles was denied by many authors. In 
1913 Professor R6mer said, in his other- 
wise excellent book on ophthalmology’, 
that “diirfen wir nicht erwarten, dass 
wir in Gewebe der Cornea dabei eine 
ausgesphrochene Follikelbildung an- 
treffen, weil ja die Vorbedingung fur 
ihre Enstehung, der Adenoide Gewebs- 
bau, fehlt”’. 
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In 1929, Morax and Petit’ in France, 
even in a book on trachoma, give us no 
illustration of them, while in 1930, 
Guénod and Nataf® (from Tunis) in an- 
other book on trachoma, state that the 
follicles on the cornea “have not been 
absolutely demonstrated”, without hav- 
ing read my publications not only in 
German (v. Graefe’s Arch. f. Ophth.) 
but even in French (Arch. d’Opht. 
1910). 

In this they contradict themselves, 
because in the following pages (72 and 


a. 


after the first appearance of the disease. 
They are situated above the limbus. 
Lastly my histological demonstra- 
tions were confirmed in Algeria by 
Cange’?; in Germany, by Hippel’*; in 
Czechoslovakia, by Huber". MacCal- 
lan’, who has long worked on tracho- 
ma in Egypt speaks also of Herbert’s 
peripheral pits and protests, with just 
reason, against the new names which 
were later given to them by the authors, 
Bonnet and Trantas. They charge the 
memory without bringing anything 


Fig. 6 (Pascheff). Folliculoma spontaneously formed in the bulbar 


conjunctiva. 


73), they admit the existence of the 
“sagou limbique” de Bonnet and of 
the “ocelles” of Bonnet, Canis and Tran- 
tas, which are nothing else, as MacCal- 
lan* says, but the Herbert’s peripheral 
pits or the “supposed follicles” of 
Meyerhof. 

In’ spite of these writers, there are 
RahImann and Addario, however, who 
have observed follicles on the cornea. 
Herbert has long ago described what is 
known as Herbert’s peripheral pits and 
what Meyerhof has described in 1908 as 
follicles but could not histologically 
demonstrate, because he had not the 
proper material for that. 

In my publication on trachoma in 
1910'°, I presented some cases of such 
follicles on the cornea. In 1914" I 
brought out many cases in which I tried 
to demonstrate them histologically. 

They must not be confused with the 
small cysts on the margins, which are 
the result sometimes of spring catarrh 
and which I have seen twenty years 


new on the question since, after my 
demonstration of 1914, there is no 
doubt follicles can be formed even on 
the cornea, which normally has no ves- 
sels and therefore no adenoid tissue. 

If there are some authors who still 
deny them, it means that they have not 
had the opportunity or else cannot see 
them. This was true in the case of a 
girl whom I saw a few years ago in the 
university eye clinic of Konigsberg and 
in whom the oculist saw the pannus, 
but never sought the follicular forma- 
tion in it. 

These follicles are seen generally in 
children and young persons. They are 
not, however, very frequent. The fol- 
licular aspect is most evident when the 
conjunctiva and cornea have not been 
previously inflamed and treated. Then 
we see the follicles very distinctly ar- 
ranged under the upper limbus and on 
the cornea, separated by small vessels, 
which branch over them and lose their 
capillaries in their tissue. Such are fig- 


hy 
ioma- 
ns of 
junc- | 
onflu- 
n the 
festa- 
pan- q 
s of | 
erior | 
r (of | 
losa | 
f fol- | 
s. In | 
ther- 
6 
ogy, 
dass 
eine 
an- 
x fir 
rebs- 
| 


Plate I. Trachoma granulosum chrenicum verum or conjunctivitis follicularis confluens— 
folliculomatosa. 

I. The development of the follicles and folliculomas in the fornix (Figs. 1-3). 

II. The development of the follicles and folliculomas on the bulbar conjunctiva (Figs. + 
10). 

III. The development of the follicles and folliculomas on the limbus and cornea (Figs 
11-20). 

Fig. 31 represents the formation of follicles even in a pterygium in a man suffering from 
trachoma verum and having a well developed pannus trachomatosus. 
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ures 11-17, plate I, and figure 7a (bio- 
microscopic appearance). 

The histological structure of such fol- 
licular pannus is given in figure 7b, 
where we see the distinct follicles. Some 
of these follicles appear more homo- 
genous, containing lymphocytes and 
vessels with insignificant formation of 
germinating centers. 

In more advanced cases, the upper 
part of the cornea is covered by a thick 
veil in which are still seen small, gray- 
ish knots which look like follicles. 
Histologically these knots or corns are 
real follicles with germinating centers. 


Large lymphocytes ............ 1 
0 


The fleshy pannus on the right cornea 
was removed. 

The histological examination shows 
the epithelium to be stratified with 
many lymphatic cells on the surface. 
Under the epithelium we see an adenoid 
structure, rich in strong proliferating 
vessels and a very intense lymphocytic 
infiltration in which are seen several 
diffuse, germinating centers. 

So here we note, that the lymphocytic 
infiltration, unlike the lymphomatous 


Fig. 7a (Pascheff). Follicles at the limbus seen biomicroscopically. 7b. Follicles seen his- 
tologically at the limbus (vide v. Graefe’s arch. f. ophthalm. 1914). 


Sometimes, especially in older cases, the 
pannus becomes very thick and the fol- 
licles are hardly seen (Fig. 19, Plate I). 

Such is the case of a girl, 9 years old, 
who began to suffer because of her eyes 
one and a half years ago. She was 
treated in the province several months. 

In each eye, the conjunctiva was very 
injected, with many follicles and fol- 
liculomas in the fornices. 

The cornea of the right eye was cov- 
ered in its superior half by a thick, 
vascularized membrane in which were 
seen the silhouettes of small follicles. 

Vision of this eye was reduced to the 

perception of light. 
_The general examination of the pa- 
tient gave the following result: Was- 
sermann reaction, negative; Pirquet 
test, negative; x-ray, tracheobronchial 
adenopathy; Naso-pharynx: small 
adenoid vegetations and large tonsils. 

The blood: 


percent 


Polynuclear neutr. leuc. .......54 
40 


hyperplasia’®® of the conjunctiva, alwys 
produces germinating centers. 

The germinating property of this 
third kind of follicular hyperplasia of 
the conjunctiva is seen also in adults 
and old people. 

Such is the case of a man 40 years of 
age, who came with many cicatrices, 
follicles, pannus, and xerophthalmia in 
the right eye, of many years’ standing. 
The left eye presented many follicles 
and folliculomas in the fornices and 
fleshy pannus on the cornea in which 
were barely seen the silhouettes of small 
follicles. 

The vision of the left eye was 3/50. 

The pannus was excised and mucous 
membrane from the mouth transplanted. 

The histological examination of the 
pannus is described as follows: 

The epithelium is thick, and stratified. 
Under it is seen an adenoid structure 
full of lymphocytes and rich in prolifer- 
ating vessels. In this general lympho- 
cytic infiltration we see the formation 
of very distinct germinating centers. 
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The vision, one year after the trans- 
plantation, was 6/20. 

The general examination of the pa- 
tient gave the following results: 

Wassermann reaction negative ; Man- 
toux reaction positive; x-ray negative. 
In the nose there are adenoid vegeta- 
tions. 

The blood showed: 


percent 
Polynuclear neutr. leuc. ........ 69 
20 
1 


In a man 60 years old with many 
cicatrices on the conjunctiva of the tarsi 
and fornices, the inferior part of the 
cornea was ulcerated and the superior 
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and which present confluent and con- 
glomerated lobes of lymphoblastic and 
endothelioid germination (Fig. 8). All 
this germinative lymphoblastic and en- 
dothelioid hyperplasia is formed, as ] 
demonstrated histologically in 1910, 
under the membrane of Bowman (Fig. 
8,a). 

The follicular formation on the cornea 
is interesting in many ways. 

Plate I, figures 11, 12 show us what 
is most common; that is the follicles 
are formed on the cornea just below 
the limbus. Such are also figures 16 and 
17 in plate I. Plate I, figure 12, shows 
us the formation of a larger germinat- 
ing center. 

Plate I, figure 13, shows us a still 
larger germinating center, between two 


Fig. 8 (Pascheff). Folliculoma on the cornea, beneath the membrane of Bowman (a). 


half of the cornea was covered by a 
thick, fleshy pannus, with some almost 
invisible follicles. 

The pannus was excised. 

The histological examination follows: 
The epithelium is infiltrated, edematous 
or very thin and stratified. The fleshy 
part presents an adenoid structure, rich 
in proliferating vessels with many poly- 
nuclear leucocytes, and very intensely 
infiltrated by lymphocytes and a few 
plasma cells. 

At the base there are dilated vessels 
and more fibrous tissue. 

The lymphocytes are in strong and 
diffuse or confluent germination. In the 
middle of this lymphocytic germination 
we can see the formation of well defined 
germinating centers, one of which is 
completely degenerated. 

The lymphoblastic and endothelioid 
germination is best seen with Giemsa’s 
stain. 

This diffuse germination sometimes 
forms thick tumors on the cornea (Fig. 
19, Plate I), which I called folliculomas 


smaller lymphocytic infiltrations. The 
largest germinating center lies just 
above and under the margin of the 
cornea. 

In figure 14, Plate I, the germinating 
center is above the limbus on the scleral 
conjunctiva. 

In figure 18, Plate I, the follicles are 
scattered over the cornea and the scleral 
conjunctiva. 

In all these cases, the vessels were 
coming from the superior fornix and 
branching over the superior limbus in 
very fine capillaries. Only in one case, 
I saw that a large vessel was coming 
horizontally from the plica semilunaris 
and still branching in the upper third 
of the cornea among the vertical capil- 
laries of which small but very evident 
follicles were formed (Fig. 15, Plate I). 

All this shows us most plainly that 
this follicular disease, which we gener- 
ally call trachoma, is not a mere lym- 
phocytic infiltration but a lymphade- 
noid vegetation, which grows even on 
the cornea where there are normally no 
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yessels. This corneal manifestation is 
the best argument for its lymphatic na- 
ture™’. 

Even in cases where the lymph cell 
infiltration seems predominant, there 
are still germinating centers in it. Such 


ao, . 


The relation of this chronic lympho- 
cytic infiltration to the vessels is so 
close that they are even encircled by 
it. On the other hand, the tendency to 
form follicles is so great in this disease, 
that once I saw many follicles in a new- 


Fig. 9 (Pascheff). Foliicles on the tarsus (a) and their structure 


histologically (b). 


is the case of a child, eight years old, 
whose pannus is represented in figure 
11 and whose follicles on the tarsus are 
represented in figure 9 (a, b, c). In the 
pannus (Fig. 11, a, -b), we see, among 
the numerous lymphocyts (1), the for- 
mation of germinative centers. 


3. On the sclera 
The confluent follicular, or follicu- 
lomatous, hyperplasia of the conjunc- 
tiva is seen also on the sclera, but gen- 
erally in connection with the fornices. 


ly formed pterygium (Fig. 31, Plate I). 
The conjunctiva in the neighborhood 
of the plica semilunaris is very disposed 
to form follicles. These follicles may re- 
main for years. They are of different 
sizes and present different degrees of 
germination and confluence. 

In this region I have twice found the 
formation of folliculomas. Once (Fig. 
6a) the following folliculoma was spon- 
taneously developed; in another case 
(Fig. 6b), it accompanied spring ca- 
tarrh and was rich in eosinophiles. 


Fig. 10 (Pascheff). Papillary form of trachoma (a) and the histological aspect of these 


papille (b). 


So we see very often the vessels of the 
fornix, much injected and branching, 
going toward the cornea and among 
them many follicles hanging like grapes 
(Figs. 5,6, 7,8, Plate I). In other cases, 
we have clusters. of follicles (Fig. 8, 
Plate I), or they coalesce and form 
small tumors (Fig. 9, Plate I), to which 
I gave the name of “folliculomas”. 


4. On the tarsus 

This third variety of follicular disease 
manifests itself differently on the tar- 
sus. 

First we shall mention here its fol- 
licular form (Fig. 9a). 

Such is the case for instance of the 
eight-year-old girl with pannus on the 
cornea (Fig. 11). 
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The histological examination showed 
numerous follicles with germinating 
centers, arranged as papille (Fig. 9b, 
c), some of which (Fig. 9c), were con- 
fluent. 

Second, the tarsal conjunctiva re- 
acts by the formation of papille and 
gives us the papillary form, mostly seen 
in spring catarrh. 

Such is the case of a girl of 8 years, 
who presented a follicular pannus with 
many follicles and folliculomas in the 
fornices and papillz on the tarsi (Fig. 10 
a,b). 

The general examination of the pa- 
tient gave: Wassermann negative; Pir- 


Fig. 11 (Pascheff). Structure of the pan- 
nus of figure 9. It is diffuse lymphadenoid 
vegetation with germinating centers (a, b) 
in it. 


quet, negative : x-ray, tracheo-bronchial 
adenopathy with fibrous tissue at the 
bases of the lungs. 

The blood differential was: 


percent 
Polynuclear neutr. leuc. ........ 71 
15 
10 
4 


In the nasopharinx: large adenoid 
vegetations. 

The father presented the same patho- 
logical process in the conjunctiva, but 
in a stage of cicatrisation. 

The blood count was: 


percent 
Polynuclear neutr. leuc. ........ 61 
32 
3 


Wassermann, negative; Mantoux, 
negative. 
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There were tracheobronchial adenop- 
athy and rickets but no adenoid vege- 
tations. : 

His father also had suffered from eye 
disease and had been treated with syk 
phate of copper. 

Besides these common forms, I onee 
saw in a girl, aged 21 years, a papillary 
vegetation on the tarsus in which ] 
found histologically, deep under the 
papillz, many follicles with germinat- 
ing centers. 

From the above, we see that this third 
variety of follicular disease is distin 
guished from the other two by the fact 
that the follicles are not only large ger 


Fig. 12 (Pascheff). The spontaneous ci- 
catrization of the trachoma follicle. 


minating centers, but that they coal- 
esce to make the folliculoma. It is also 
this strong lymphocytic germination, 
which explains to us the other charac- 
teristic features of this follicular dis- 
ease, that is, its rapid degeneration and 
cicatrization. So we see the big germi- 
nating centers bursting, passing into 
cicatrization (Fig. 12) or the whole hy- 
perplasia passing into hyalinization and 
calcification ( Fig. 13). 

This hyalinization is seen in the con- 
junctivita of the sclere, fornices, and 
tarsi. 

Figure 13 shows us the hyaline de 
generation of the follicles in the lower 
fornix of an eighteen-year-old girl. 
There is also the beginning of calcifica- 
tion (Fig. 13a). 

Very often this hyperplasia produces 
symblepharon and xerophthalmia. 

Sometimes we have observed the re 
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Fig. 13 (Pascheff). The spontaneous hya- 
linization and calcification (a) of the tra- 
choma follicle. 


turn of the follicle formation after me- 
chanical expression. 

Such is the case of a girl fourteen 
years old, who had numerous, big gran- 
ules in both fornices and even partly 
on the superior tarsus. The blood count 


was: 
percent 
Ss ce Polynuclear neutr. leuc 
4%) 58 
segmented 54%§ 
8 
-oal- Large lymphocytes ............16 
also Lymphoblasts ................ 2 
’ 2 
irac- 8 
dis- 
onl X-ray showed calcified tracheobron- 
rmi- | Chial adenopathy. 
sate The granules were mechanically ex- 
. hy- pressed and the follicular aspect of the 
and | °junctiva disappeared. 
Two years later, she came again with 
con large and numerous granules in the 
and | (rmnices and on the superior tarsi. The 


conjunctive were thick and red. There 
de | WaS a slight ptosis in each eye. The 
secretion was abundant. There was no 
pannus ; vision was 6/6; Wassermann 
fica | ‘action was negative; Mantoux was 
negative. X-ray showed calcified 
uces | “acheobronchial adenopathy. 

_ The blood was twice examined in an 
oe interval of one month. The counts were: 
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percent 

Polynuclear neutr. leuc. 

nuclei 2%) 56 

segmented 54% eee 66 

Large lymphocytes ........... 2 
2 


The counts in the second examina- 
tion were: 


percent 

Polynuclear neutr. leuc. 

nuclei 7%) 54 
segmented 6% 66636648 
Large lymphocytes ........... 4 


The granules were again mechanical- 
ly expressed and a piece taken from the 
superior fornix for histological exam- 
ination. 

This showed large germinating cen- 
ters with a tendency to confluence 
at certain places, at others, they were 
separated by almost insignificantly vas- 
cularized and infiltrated conjunctiva. 

In the germinating centers there was 
a very prominent proliferation of the 
vessel's walls and cells. 

Two years later, she was again exam- 
ined. There were no more granules. A 
few small, pale follicles were seen on 
the scleral conjunctiva in the neighbor- 
hood of the superior fornix. The latter 
presented many scars. There was no 
pannus. Vision was normal. 

Another peculiar feature of this fol- 
liculomatous conjunctivitis is that it can 
develop spontaneously without the 
knowledge of the patient himself. There 
are many cases which are discovered 
only by the presence of a small symp- 
tomatic ptosis and often in only one 
eye. 


The relation of conjunctivitis fol- 
licularis confluens or folliculomatosa to 
the laws of trachoma verum 

After having seen the different varie- 
ties under which appear the follicular 
hyperplasia of the conjunctiva, let us 
now see to which of them trachoma 
verum belongs. 

As I said in my previous works, 
trachoma verum, by its clinical and his- 


nop- 
ege- 
| 
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tological character, by its location and 
its evolution, belongs totally to the third 
variety of the conjunctival, follicular 
hyperplasia, in other words, trachoma 
verum is a conjunctivitis, or ophthalmia, 
follicularis confluens or folliculomatosa. 

Hence, my first law on trachoma, 
which I formulated in 1914'* and re- 
peated in June, 1930, and which states 
that “there is no trachonia without fol- 
licles” as well as my second law which 
states that “the trachoma follicle is a 
confluent follicle” are confirmed. 

Conjunctivitis folliculomatosa or true 
trachoma differs from the conjunctivitis 
lymphomatosa diffusa’® not only in that 
the former grows by always producing 
follicle germinating centers, but that 
these germinating centers coalesce and 
produce the folliculomas—the ancient 
trachomatous granulations of the con- 
junctiva, the sausage-like thickenings, 
or the pannus crassus, and sarcomatosus 
of the cornea. So that the trachomatous 
tissue is the result not only of a strong 
lymphocytic local infiltration, but of in- 
tensive lymphoblastic and endothelioid 
germination giving birth to many fol- 
licles and folliculomas. 

We understand now why the follicles 
of trachoma are bigger than those of 
the conjunctivitis follicularis and why 
they burst easily when pressed and why 
they always degenerate and produce 
scars. 

As to the location of trachoma verum 
it is the same as that of conjunctivitis 
folliculomatosa. Hence our third law on 
trachoma follows that the folliculoma 
of trachoma can deveiop on the con- 
junctiva (fornices and sclera), as well 
as on the cornea, so that the corneal 


trachoma is not a complication as it is _ 


often wrongly called, even recently in 
the official inquiry on trachoma. 

It is not a simple lymphocytic infiltra- 
tion, as considered by many new au- 
thors on trachoma. On the contrary, it 
is an adenoid, follicular vegetation on 
the cornea the vessels from which come 
from the upper fornix, but can come 
also from the plica semilunaris (Fig. 
15, Plate I). So that the pannus tra- 
chomatosus, crassus and sarcomatosus 
and the pannus follicularis or follicu- 
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lomatosus, are one and the same thing 
—trachoma of the cornea. 

The strong follicular germinating 
character of this lymphadenoid tissye 
explains easily now my fourth law on 
trachoma: namely that true trachoma 
in its ulterior evolution passes into 
spontaneous cicatrization or hyaline de- 
generation. This is the law of every 
lymphadenoid tissue.** 

The hyaline degeneration of tracho- 
ma was demonstrated by me even ex- 
perimentally (at the International Con- 
gress in Amsterdam) by transplanta- 
tion of trachoma onto healthy conjune- 
tiva (Fig. 14, a and b). 

Besides the hyaline degeneration, 
trachoma has another common charac- 
teristic with all lymphadenoid tissue— 
it often recurs when mechanically 
treated and is influenced by photo- 
therapy. 


C. The etiology of conjunctivitis 
folliculomatosa or trachoma 
verum 

This similarity of conjunctivitis fol- 
liculomatosa or trachoma verum to 
lymphadenoid tissue in general brought 
me to further research in regard to its 
etiology. 

The research which I undertook was 
carried on in two principal directions: 
conjunctivitis folliculomatosa or tra- 
choma verum as an exogenous pafa- 
sitic disease and as an endogenous con- 
stitutional disease. 


I. Conjunctivitis folliculomatosa or 
trachoma verum as an exogenous, 
parasitic disease 

In my bacteriological researches, I 
often found cocci and bacilli on the sur- 
face of this conjunctival hyperplasia 
and even diplobacilli in the tissue, 
which shows us that it is often in 
fected tissue. 

During these researches, I first® 
found the inclusion bodies of Prowazek 
in the epithelium in the conjunctivitis 
simplex and discovered the epithelial 
phagocytosis" of the conjunctiva, 
which, according to Jackson”, is the 
most important discovery since the lew- 
cocytic phagocytosis of Metchnikoff, 
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but I found no specific microbe with 
which I could reproduce the folliculo- 
mas in the conjunctiva or the follicles 
on the cornea. 

The innoculation of the human con- 
junctiva with the trachomatous secre- 
tion gave me also no positive result, not 
even with the so-called “Bacterium 
granulosis” of Noguchi, which Dr. 
Morax kindly gave me. 

The negative result of the inoculation 
explains also why trachoma verum is 
not an epidemic disease. I have never 
seen it as such in Bulgaria, not even dur- 
ing the war, nor increasing after the 
war. 

The negative, bacteriological result, 
encouraged me even to transplant the 
actual trachomatous tissue (taken gen- 
erally from the superior fornix) onto 
the healthy human conjunctiva. 

Previously all patients were exam- 
ined for tuberculosis and syphilis. 

The results of this experimental re- 
search were communicated to the Thir- 
teenth Ophthalmological Congress in 
Amsterdam**. Figure 14a represents the 
transplanted trachomatous follicles and 
figure 14b represents the result of the 
transplantation fifty days later. 

In this way we see clearly that the 
trachomatous tissue is a specialized tis- 
sue, which does not proliferate further 
but degenerates. The follicles, which 
may appear experimentally, are gener- 
ally superficial and more homogeneous, 
isappearing without any scars. They 
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Fig. 14 (Pascheff). a, Trachoma transplanted; b, hyalinization of the follicles fifty days 
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represent an ordinary lymphatic reac- 
tion, deprived of the progressive, germi- 
nating, and confluent character of the 
trachoma follicle. 

I obtained similar follicles also after 
rubbing the conjunctiva’ with fresh 
pieces of adenoid vegetations as men- 
tioned in my work on trachoma... 

That is why we cannot say that we 
have reproduced trachoma verum ex- 
perimentally in reproducing some fol- 
licles. 


II. Conjunctivitis folliculomatosa or 
trachoma verum as an endogenous, 
constitutional disease 


My researches in this direction date 
back more than twenty-five years. 

In 1908, during my researches on the 
ophthalmic tuberculin reaction™, I saw 
that different persons reacted different- 
ly to tuberculin. Some persons reacted 
with simple catarrh, others with con- 
junctivitis follicularis, and still others 
with phlyctenule. 

This shows us, that the follicular re- 
action of the conjunctiva is an individ- 
ual, constitutional reaction. 

In 1910**, in my work on the nature 
of trachoma verum, I showed that not 
only the simple follicular reaction of the 
conjunctiva is individual and constitu-. 
tional, but the follicular confluence, 
which is the fundamental feature of tra- 
choma verum, is also individual, con- 
stitutional. And as the best ground for 
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its development I pointed to lymphatis- one man (Dr. Klein), have shown about 
mus. 82 percent increase of some of the 
Since 1910, I have continued my work blood’s lymphatic elements (for jp. 
and sought new proofs for this thesis, stance: increase of the lymphocytes 
for there are others also, who have above 30 percent, eosinophiles above 3 
spoken of lymphatismus, but have given percent, mononuclears above 6 per- 
no essential proofs. cent, the presence of young forms and 
In 1914? I demonstrated histological- Rieder’s forms or the increase of the 
ly the existence of pannus follicularis number of leucocytes). 
and its tendency to confluence giving These blood changes, however, are 
us the true trachoma of the cornea. It not the result of trachoma, but they 
is the most powerful argument for the precede trachoma and are found some- 
lymphadenoid character of trachoma. times even in members of a trachoma- 
It shows us, that trachoma is not a_ tous family who have no trachoma. 
mere lymphocytic infiltration, but a (c) The adenopathy (tracheobron- 
lymphatic, differentiated tissue, produc- chial) was discovered by x-ray in 58.13 
ing follicles with germinating centers percent. 


even on the cornea, having always the (d) The reaction of Mantoux and 

tendency to coalescence. These ideas Pirquet was positive in 40 percent. 

were still further developed in 1926**. (e) Wassermann reaction was posi- 
Further, I found new proofs for my _ tive in 2.32 percent. 

thesis. The researches were carried on (f) The nasopharynx presented ade- 

in different directions. noid vegetations in 45 percent. 


(a) The ape®®. Of the 2637 cases of (g) Heredity. Just as the adenoid 
trachoma treated in our hospitals, 50 vegetations and the tonsilar hyper- 
percent were under the age of 25 years, trophy are often met m the members of 
and 29 percent of the latter were under one and the same family, I had already 
the age of 15 years. found in 1910% that trachoma verum 

In the last 43 patients with true tra- is no exception to this law of heredity. 
choma, treated in the clinic, 65 percent I wrote also in 1910 on the coincidence 
were under the age of 25 years and 50 of trachoma and conjunctivitis phlye- 
percent under the age of 15 years. tenulosa and scrofulosa. 

Thus, in regard to the age, we can During the last twenty years I have 
say, that we observe the abundant tra- sought new facts and found that even 
choma verum in Bulgaria generally be- the blood of the members of such fami- 
tween the ages of 5-25 years—the period lies show an increase of the lymphatic 
during which we observe also much elements. Here trachoma must be 
spring catarrh and all adenoid vegeta- sought for it can develop in the fornix 


tions. without the knowledge of the patient} ! 
(b) The blood. The new researches, Such are the following illustrative] & 
which I undertook in this direction and cases: L 
which were made in one clinic and by ; 
I. Famity TRACHOMA 
Mother, 35 years old Daughter, 14 years old 
(Diagnosis: Trach. chronicum, pannus (Diagnosis: Trach. granulos. with follicles 
trachomat., xerophthalmia) on the superior limbus, pannus 
percent follicularis 

Rod nuclear 2.4%] percent 

Polynucl. neutr. 42.8% § 45.2 Pol { Rod nuclear 4%) 460 
39.6 Large Lymphocytes ..............- 3.0 
Write Blood cells 6750 0.5 E 


White blood cells .............. 7250 ( 
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even 
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yhatic 
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rative 
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ercent 
46.0 
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II. Famity TrRAcHOMA 


Mother, 27 years old 
(Conj. follicul.—trach. incipiens ?) 
percent 


Rod nuclear 1.50%) 
Polynucl. neutr. 54.0 


Eosinophiles 


Large lymphocytes ................. 6.0 
28.5 
0.0 


White blood cells 


III. FAMILY TRACHOMA 


Mother, 50 years old 
(Trach. cicatric. with pannus trachomatosus) 


percent 
nuclear 3%) 
Polynucl. neutr. {Segmented  62%f 65.0 
14.0 
0.0 


White blood cells 
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Daughter, 8 years old 
(Large folliculomas in the fornix) 
percent 
fRod nuclear 1.50%) 
Polynucl. neutr. 1Segmented 43.0% § 44.50 
Large lymphocytes ................. 3.0 
0.50 
White blood cells ............... 8400 
Son, 10 years old 
Rod 49% percent 
od nuclear 4% 
Polynucl. neutr. 59.5 
0.0 
Large lymphocytes ................. 6.5 
1.0 


IV. Famity TRACHOMA 


Mother, 35 years old 


(Trachoma granulosum with pannus 
trachomatos) 
Rod nuclear 0.5% e 
Polynucl. neutr. 58.0% § 58.5 


Large lymphocytes ......... a 
32.5 
0.0 


Daughter, 4 years old 


Trachoma granulosum with follicles on the 
limbus pannus follicularis) 


{Rod 1.6% percent 

. Rod nuclear 1.6% 
Polynucl. neutr. Segmented 37.0% 38.6 
1.0 


V. FAMILY TRACHOMA 


Mother, 45 years old 
(Trachoma chronicum) 


Son, 12 years old 
(Trach. granulosum-folliculomatosa) 


{Rod 20% percent 2 percent 
; od nuclear el « Rod nuclear 2% 
neutr. Seamented 54.0 Polynucl. neutr. 52.0 
Large lymphocytes ................. 2.0 Large lymphocytes ................. 6.0 
Both of them have adenopathia tracheo- 
bronchialis; and positive Mantoux 
and Pirquet reactions 
VI. Famity TRACHOMA 
Father, 38 years old Daughter, 9 years old 
(Trach. chron. cicatric.) (Trach. folliculomatosa) 
P, od nuclear 0.0% ; od nuclear 1.0% 
olynucl. neutr. {Segmented 65.0% § 65.0 Polynucl. neutr. Segmented 38.0% 39.0 
Large lymphocytes ................. 0.0 Large lymphocytes ................. 3.0 


Small adenopathia, but big adenoid 
vegetations 
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VIL FAmity TRACHOMA 


Father, 45 years old 
(Trach. cicatric, with pannus) 


percent 


fRod nuclear 1.0% 
Polynucl. neutr. )Segmented 60.0% 61.0 


Lymphocytes 32.0 
3.0 


Adenopathia tracheobronchialis with traces 
of rachitis 
Wassermann reaction positive 
Mantoux reaction negative 


Daughter, 7 years old 
(Trach. verum with pannus) 


Rod nuclear 1.0%]. 
: od nuclear 1.0% 

Polynucl. neutr. 71.0 
15.0 
10.0 
40 


Adenopathia tracheobronchialis with fibro 
tissue on the basis of the lungs 
Big adenoid vegetations 
Pirquet reaction negative 
Wassermann reaction positive 


VIII. FAamiry TRACHOMA 


Mother, 54 years old 
(Trachoma cicatriceum) 


percent 


, Rod nuclear 2.0% 
Polynucl. neutr. 70.0 


1.0 
X-ray: Calcified adenopathy tracheo- 


bronchialis 
Wassermann reaction negative 
Mantoux reaction negative 
Nasopharynx normal 


First son 25 years old 
(Trachoma cicatriceum discovered 


occasionally) 
Rod nuclear ..... 
Polynucl. neutr. 69.0 
15.0 


X-ray: Calcified adenopathy tracheobron- 
chialis Wassermann reaction negative 
Mantouwx reaction negative 
Nasopharynx normal 


Second son, 24 years old 
(Trachoma fornicis) 
3.0% percent 
oe od nuclear 3.0% 
Polynucl. neutr. 70.0 
Lymphocytes 
3.0 
X-ray: Calcified adenopathy tracheo- 
bronchialis 
Wassermann reaction negative 
Mantoux reactior positive 
Nasopharynx normal 


IX. FAmMity TRACHOMA 


(Members of one family oc- 
casionally discovered) 
Two sisters 
D. P., 12 years old 
(Trachoma granulosum-folliculomatosa) 


percent 


nuclear 2.0%) 


Polynucl neutr. {Segmented 64.0% 66.0 

Lymphocytes 24.0 
Mononuclears .......... 3.0 


X-ray: Adenopathia tracheobroncheal 
Wassermann reaction negative 
Pirquet reaction positive 


S. P., 9 years old 
(Trachoma granulosum-folliculomatosa) 
percent 
d fRod nuclear 3.0%) 
Polynucl. neutr. {Segmented 47.0%f 50.0 


Large lymphocytes ......... 


Lymplocytes ...........-. — 
Mononuclears .......... 
Eosinophiles ...... 40 


X-ray: Adenopathia tracheobroncheal 
Wassermann reaction negative 
Pirquet reaction negative 
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| t 
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a 


ercent 


71.0 


d 


ercent 
69.0 


16.0 

15.0 
bron- 
tive 


percent 
70.0 


20 

250 

3.0 
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X. FAMIty TRACHOMA 


Brothers and sisters 
I, brother, 28 years old 
(Trachoma granulosum of one eye) 


{R d 1.0% percent 
: od nuclear 1.0% 

Polynucl. neutr. )Segmented 620% 63.0 
36.0 
0.0 


X-ray negative 
Wassermann reaction negative 
Mantouwx reaction positive 
Nasopharynx reaction negative 
The second brother, aged 21 has no tra- 
choma. 
All tests negative. 


III, sister, 17 years old 
(Trachoma granulosum) 


fRod nuclear 1.0%) 
Segmented 79.0%§ 


percent 


80.0 


Polynucl. neutr. 


11.0 
5.0 
X-ray negative 
Wassermann reaction negative 
Mantoux reaction positive 
Nasopharynx reaction negative 
IV, sister, 13 years old 
(Trachoma granulosum) 
R 5.0% 
od nuclear 5.0% 
Polynucl. neutr. 53.0% § 58.0 
35.0 


X-ray negative 
Wassermann reaction negative 
Mantoux reaction positive 
Nasopharynx reaction negative 
Small adenoid vegetations with deviated 
nasal septum 


Regarding the familial tendency true 
trachoma reminds us very much of 
spring catarrh** Here I found not only 
that the disease can be a family disease 
but that all lymphatic manifestations 
are developed in a still higher percent- 
age. So in 94 well examined cases, the 
increase of the lymphocytes even above 
38 percent was met in about 37.2 per- 
cent; the increase of the eosinophiles 
above 5 percent was met in about 45.7 
percent. 

The hypertrophia tonsillafis, rhinitis 
hypertrophica, and the adenoid vegeta- 
tions were met in about 60 percent. 

Pirquet and Mantoux tests gave 50 
percent positive results. 

In 50 of these 94 cases, x-ray showed 
tracheobronchial adenopathia. 

A more important fact is that I dis- 
covered lately also mixed forms of 
symblepharon, very characteristic of 
trachoma cicatriceum, with fibroadeno- 
papillary vegetations on the cornea, 
such as are seen in spring catarrh. This 
interesting coincidence was observed in 
aman 54 years of age. 

Blood examination showed: 


percent 

Polynucl. neutr. 

Rod nuclear 1%) 47 
Segmented 46% 
Lymphocytes .................36 
Large lymphocytes ............ 1 
Mononuclears .............. . 4 
Eosinophiles ................. 12 


Wassermann reaction normal; Man- 


toux reaction positive ; x-ray, pleural ad- 
hesions; Ca: 12 mg. percent (Tisdal). 


D. Conclusion 


From what has been said above we 
see that in both the follicular coales- 
cences (tfachoma verum) and in its 
fibro-adenopapillary form (the spring 
catarrh), the lymphatic constitution is 


an important factor. 


Whether true trachoma is an anaphy- 
lactic symptom of latent tracheobron- 
chial tuberculosis, as I stated the hypoth- 
esis recently for spring catarrh®, I 
cannot say now, although recently in a 
young man suffering from trachoma 
cicatriceum, I found even large vegeta- 
tions on the tarsus, rich in plasma cells 
and presenting epitheliod and giant 
cells. Internally he had also tracheo- 
bronchial adenopathy. Still trachoma 
verum or the conjunctivitis chronica hy- 
perplastica folliculomatosa seems to me 
most probably an endogenous, constitu- 
tional lymphadenoid vegetation of the 
conjunctiva and not a mere inflamma- 
tory, lymphocytic infiltration in which 
the follicles are an accidental manifesta- 
tion. The last opinion, which is the opin- 
ion of many, even modern authors, must 
be completely rejected and, at the pres- 
ent time, the only possible unification 
of our conception of true trachoma re- 
mains that which is based upon the 
above mentioned laws of true trachoma. 


165 Rue Raxowsky. 
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VARIOUS TYPES OF OPHTHALMIC LENS CORRECTIONS 


Max POSER 
ROCHESTER, NEW YORK 


Some of the fundamental faults of lenses are discussed with the principles underlying the 
correction of them. Read before the Chicago Ophthalmological Society, November 16, 


1931. 


In discussing optical principles of vi- 
sion we must consider that the human 
eye does not represent a stationary op- 
tical system because it is rotating in its 
socket around a point situated approxi- 
mately in the center of the eyeball. In 
cases of ametropia requiring a correc- 
tive lens we must therefore consider 
that such a corrective or spectacle lens 
is fitted in a fixed position in front of 
an eye which will rotate when looking 
at objects not directly in front. As a 
matter of fact only a portion of the spec- 
tacle lens is made use of at the time 
the patient is looking at an object and 
this portion corresponds to the pencil 
of rays passing through the pupillary 
area in order to form a clearly defined 
image upon the fovea. 

It is therefore evident, that when we 
look through the center, intermediate, 
or marginal portion of the lens, such 
spectacle lenses must be free from op- 
tical defects all over the entire surface 
of the lens if we are to expect satisfac- 
tory results; this fact, of course, has 
been known for many years. 

The ideal lens should image any far 
distant object within the range of the 
eye on the far point sphere, so that no 
matter in what direction the eye looks 
it will always see objects undistorted 
and with the same sharpness of defini- 
tion as in the case of objects situated 
near the center of the field. 

Two aberrations cause deterioration 
of the image focused by a lens situated 
in front of the moving eye and render 
the field more or less useless unless care 
has been taken to correct the defect. 
They are distortion and astigmatism. 

Simple positive lenses have the defect 
ot producing increasing magnification 
as the pencils of light rays pass through 
the lens nearer and nearer the margin. 
Negative lenses have the reverse effect. 

Mathematically expressed the lens 
has no distortion when 
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(See figure 1). 


Fig. 1 (Poser). Diagrammatic illustration 
of image focused by double convex lens. 


Forms of lenses could be made which 
produce an image free from distortion 
but this result could only be reached 
by a sacrifice of a more important cor- 
rection, namely that for astigmatism. 

The amount of astigmatism for the 
same field depends upon the shape of 
the lens and its distance from the cen- 
ter of rotation of the eye. For the same 
lens it becomes greater the nearer to 
the margin the pencil of light passes 
through the lens. 

Scientific investigation has led to a 
gradual improvement in ophthalmic 
lenses culminating in almost complete 
correction of aberrations. “Contra gene- 
ric” surfaces are employed with high 
class corrected lenses—one convex and 
the other concave and the astigmatism 
created by one surface of the lens can 
be corrected by an equal and opposite 
amount of astigmatism on the other 
lens surface. To achieve this result, it 
is necessary to select for any given lens 
two curves—one for the front and the 
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other for the back surface—that bear 
the required relationship to each other. 
To correct a toric lens fully for the 
spherical and cylindrical powers, how- 
ever, is not possible with a lens made 
out of one piece of glass. 

These facts were completely recog- 
nized by Professor Gullstrand and von 
Rohr and, therefore, the decision was 
formed to correct the astigmatism for 
the entire field of the lens, rather than 
neglecting this important factor in fa- 
vor of making a partial correction to 
suit the curvature of the far point 
sphere. 

By this method of ophthalmic lens 
correction, the actual focal length of the 
lens is gradually increasing from the 
center towards the margin. 

Some years ago Professor Gleichen 
in Germany advocated a series of lenses 
called Largon so constructed that the 
average curvature of the field for the 
spherical power of each lens would be 
the same as that for the far point sphere 
of the eye for which it was designed. 

These lenses were less deeply curved 
than the astigmatically corrected forms 
of more recent and best design and so 
they were less expensive to manufac- 
ture. They failed to attain much popu- 
larity 

They had the fault common to all 
lenses which are not corrected for astig- 
matism up to the marginal zone, that 
they themselves introduced a cylindri- 
cal error in oblique pencils, which, as 
is well known, the eye is unable to over- 
come. 

Other corrected lenses have been de- 
signed for the purpose of making a com- 
promise between the form of lenses ad- 
vocated by Gleichen and the truly 
astigmatically corrected lens form. 

In order to obtain the highest degree 
of correction in a series of spectacle 
lenses, numerous special tools are re- 
quired in the manufacture of such exact 
lenses : the equipment to be installed by 
the dispensing opticians to manufac- 
ture such lenses is too expensive for the 
dispensing optician and consequently 
completely finished lenses had to be 
purchased from the manufacturer, thus 
entailing in many instances consider- 
able delay in filling prescriptions. 
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This very fact was fully realized by 
American manufacturers and spell 
research work was undertaken in order 
to see whether methods could be sim- 
plified and to meet the demand made by 
dispensing opticians to create an astie 

matically corrected lens series of high 
quality, but which could be surfaced by 
the dispenser, thus speeding up the al. 
ing of prescriptions. 

The result of this research which, 
with numerous experiments, extended 
over more than eight years, proved to 
be successful and the new series 
of astigmatically corrected ophthalmic 
lenses are now available which can be 
surfaced by the dispensing optician. 
With these new lenses it was found 
possible to simplity matters by intro- 
ducing a lesser number of curves than 
employed in the Punktal lens series, 
without, however, interfering with the 
accuracy of performance for all prac- 
tical purposes. 

During the research work done at 
Rochester, it was found that many aber- 
rations affect the marginal points of 
the field of view but it has been gen- 
erally accepted that the most serious 
of these is astigmatism. 

In addition to the correction of astig- 
matism, however, the corrected lens is 
assumed to be more accurate as to the 
focus and possibly in other respects 
than the ordinary run of lenses. 

The astigmatism in oblique pencils 
consists in the tendency of the lens to 
form along any oblique axis not a Sin- 


Fig. 2 (Poser). Light beams passing 
through a lens showing tangential and sagit- 
tal sections. 
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gle image, but two, which are indicated 
by t and s, on figure 2. The disposition 
of these two images is controllable by 
the designer of the lens within the 
range of power from —22.00 D. to 
+8.00 D. 

In order to influence the position of 
the image, it is necessary to vary the 
shape of the lens and in general, there 
is only one practical shape which will 
produce the desired type of correction. 

If the manufacturer of a corrected 
lens series, therefore, pays attention to 
the limitation of astigmatism in oblique 


pencils, such lens must be considered 
superior to those where this impor- 
tant correction factor is more or less 
neglected. The slight alteration of focus 
in such lenses towards the margin ex- 
perienced with this kind of correction 
is easily compensated for by the accom- 
modation of the eye of the patient, so 
that the patient when looking through 
such lenses will see the image of an ob- 
ject as if it were coincident with the far 
point sphere. 


Bausch & Lomb Optical Co. 


THE PHOTOSCOPE IN RETINOSCOPY 


Joseru I. Pascat, M.A., M.D. 
BOSTON 


The principles of the construction of the instrument are described and the practical ap- 
plication outlined. Read before the New England Ophthalmological Society, November 17, 


1931. 


Before introducing the Photoscope I 
wish to say a few words on the place 
of retinoscopy in refraction. It would 
seem hardly necessary to have to em- 
phasize that retinoscopy should be 
used in each and every examination. 
It is self-evident that even where 
retinoscopy is not used to find the ex- 
act prescription, its preliminary use as 
a pathfinder enormously facilitates the 
examination and lessens the labor of 
the subjective test for both patient and 
examiner, nevertheless, speaking gen- 
erally, retinoscopy seems to be used in 
only a relatively small number of cases 
both in private practice and in clinics, 
though it is employed more here than 
in continental Europe. When I say that 
retinoscopy, if not used in each and 
every case is not used as much as its 
importance justifies I refer to ordinary 
Static retinoscopy. When we consider 
the refinements of retinoscopy such as 
cylinder retinoscopy, and especially 
dynamic retinoscopy, we find that 
many eye physicians hardly know of 
them, let alone practice them. 

I shall take this occasion also to say 
a word or two on the place of drugs 
in refraction. Although many of the 
most eminent men on both sides of the 


Atlantic have repeatedly spoken 
against the routine use of cycloplegics 
in refraction we still find drugs used 
far too often. Incidentally, this abuse 
of drugs is more marked here than 
abroad. Estimates vary, but even if 
drugs are used in only thirty percent of 
cases, that is far too much. Many dis- 
tinguished ophthalmologists strongly 
condemn the routine use of cyclopleg- 
ics, some of them even their use at any 
time. 

In talking against the use of drugs 
in refraction I do not mean to suggest 
their entire exclusion. The occasional 
use of a cycloplegic is certainly justi- 
fiable and even the frequent use of a 
mild mydriatic which rapidly wears off 
and which is employed for the purpose 
of a more thorough examination of 
media and fundus. But this is quite dif- 
ferent from the use of strong cyclopleg- 
ics for the purpose of refraction. 
The argument for the use of drugs be- 
cause of a so-called spasm of accom- 
modation is not very strong. Such 
spasms are relatively rare and even in 
children with evidence of such spasm 
one can frequently estimate the cor- 
rection without cycloplegics by the use 
of dynamic retinoscopy. I firmly be- 
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lieve that the principal reason why non- 
medical refraction has developed here 
more than in any other part of the 
world is because American eye physi- 
cians have been using drugs altogether 
too often. It stands to reason that if a 
patient can get a satisfactory’ pair of 
glasses without the annoyance and loss 
of time incident to the use of drugs he 
will prefer to get his glasses in that 
way, and many an optometrist blesses 
his oculist neighbor for using drugs as 
often as he does. 

Strange to say there are many doc- 
tors who believe that for good retinos- 
copy it is essential, or at least desir- 
able, to have a widely dilated pupil, 
whereas the facts are just the reverse. 
Retinoscopy with a dilated pupil is, in 
general, far more difficult and much 
less accurate than retinoscopy with a 
moderately small pupil. A large pupil 
exposes the peripheral parts of the 
cornea and lens and these parts which 
are never used in ordinary vision dif- 
fer markedly in refractive power from 
the central visual zone which is the 
only one used in ordinary vision. 
Moreover the peripheral zones, intro- 
ducing a good deal of irregular refrac- 
tion, greatly increase the aberrations 
of the eye and thus produce irregular 
and conflicting shadow movements. 
The aberration in an optical system in- 
creases as the square of the aperture, 
so that when a 3 mm. pupil is changed 
to a 6 mm. pupil the aberration is in- 
creased fourfold, making the test, 
roughly, four times as difficult and one- 
fourth as accurate. 

There seems to be some prejudice 
against retinoscopy with small pupils. 
Anyone who has tried it, with proper 
equipment, will find that he can get ex- 
cellent results even with pupils some- 
times no larger than 2 mm. I am glad 
to be able to support this statement 
with the work of an outstanding oph- 
thalmologist. I refer to an interesting 
piece of work by Professor Seidel of 
Heidelberg, published in Graefe’s Ar- 
chives of Ophthalmology for 1916. 
Professor Seidel used a sort of dynamic 
retinoscopy, naturally without drugs, 
at a working distance of 60 cm. He ex- 
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amined a large number of cases, many 
with pupils no larger than 2 mm., and 
reported uniformly good results. More- 
over, he used very simple apparatus; an 
ordinary plane mirror with a light be- 
hind the patient. If retinoscopy can be 
done with such simple apparatus it is 
obvious how much more easily it can 
be done with modern luminous retino- 
scopes, with their manifold adjustments 
for light intensity, size of light spot, and 
so forth. 

Curiously enough, although the tech- 
nique and instrumentation in retinos- 
copy have developed considerably 
within the past twenty years, retinos- 
copy in one respect at least, has re- 
mained as crude and inaccurate as ever. 
This glaring defect in the technique of 
retinoscopy has been the lack of a 
proper fixation target for the patient. 
Everyone who has done retinoscopy 
himself, or watched it being done by 
others, and thought about the pro- 
cedure, must have been repeatedly 
struck with the crudity and inaccuracy 
incident to the usual methods of fixa- 
tion. This defect in technique is espe- 
cially marked in drugless retinoscopy. 

Retinoscopy with reference to the ex- 
aminer’s line of observation can be done 
in three ways. We may call them axial, 
paraxial, and oblique retinoscopy. By 
axial retinoscopy is meant an examina- 
tion along the patient’s visual axis, 
thereby examining the center of the 
fovea. By paraxial retinoscopy, is meant 
an examination along any and all direc- 
tions close to the visual axis, that is to 
within one or two degrees from it, 
thereby examining a region within 
about one-fourth to one-half millimeter 
from the center of the fovea. Axial 
retinoscopy is, of course, the most accu- 
rate, but paraxial retinoscopy is practi- 
cally as good, and often has to be used 
as an aid to axial retinoscopy in order 
to get a brighter reflex or more definite 
shadow movements. As a matter of fact, 
in physical optics all formule for mir- 
rors, lenses, prisms, and so forth, are 
based on paraxial refraction. That is re- 
fraction of rays so close to the axis as to 
be considered coincident with it. Good 
retinoscopy involves the use of both 
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axial and paraxial methods. By oblique 
retinoscopy is meant an examination 
along a direction markedly oblique to 
the visual axis. Such retinoscopy is cer- 
tainly to be condemned. In the first 
place it examines a part of the retina 
that is not used in direct vision; 
secondly, it introduces irregular move- 
ments and false astigmatic findings due 
to the obliquity of observation. Reti- 
noscopy, essentially, is neutralization at 
long range. No one would ever think 
of neutralizing a lens, even as weak as 
a three diopter lens, by looking through 
it obliquely. How much worse is it then 
to try to neutralize the eye having a 
power of about 60 diopters by oblique 
observation ? 

Nevertheless this method of oblique 
retinoscopy has been extensively em- 
ployed, simply because the lack of a 
proper fixation target has made the 
axial and paraxial methods impossible. 
The usual procedure in drugless reti- 
noscopy has been for the examiner to 
tell the patient to look off in the dis- 
tance past the examiner’s ear or over 
his head. The direction to look off in the 
distance for fixation is necessary in or- 
der to relax the patient’s accommoda- 
tion. It can readily be seen that this 
manner of fixation is very objectionable 
for the following reasons. In the first 
place the patient more often than not, 
instead of looking at something indefi- 
nite alongside the examiner’s ear or 
over his head, fixes directly the ear or 
the top of the head. He thereby accom- 
modates for the short distance of the 
examiner. This is natural because the 
examiner’s ear has been brought to the 
patient’s attention and is the one def- 
inite thing in his mind during the fixa- 
tion. Secondly, the examiner can ob- 
serve along one direction only, since 
the patient’s visual axis is constantly 
fixed on the examiner’s ear. Thirdly— 
and this is the most serious objection 
to this manner of fixation—is the fact 
that the examination must be made 
along an oblique axis. Oblique retinos- 
copy, as mentioned previously, besides 
being more difficult is too inaccurate for 
good work. 

In order to overcome the first two ob- 


jections mentioned, some examiners 
prefer to have fhe patient look at some 
definite object on the wall, for example, 
a large let‘ “E”, while they perform 
retinoscopy trom a position that will not 
interfere with the patient’s visual axis. 
This assures better relaxation on the 
part of the patient since he really fixes 
an object at six meters and it also gives 
the examiner some freedom of motion. 
However, this ™ethod has the very seri- 
ous drawback that it aggravates the 
most weighty objection to this manner 
of fixation by necessitating still greater 
obliquity of observation, for in order 
not to obstruct the target behind him 
the examiner must work from a 
cramped position, rather remote from 
the patient’s visual axis. He must be 
constantly on guard to keep out of the 
patient’s way or else be unpleasantly 
remindea with the remark, “Doctor, 
you are again in my way, I cannot see 
the letter”. This method is, therefore, 
on the whole, even worse than the other 
method of directing the patient’s visual 
axis alongside the examiner’s ear. 

It will be noted that these difficulties 
and inaccuracies which are incident to 
the usual manner of fixation are due to 
the fact that the fixation target is situ- 
ated behind the examiner. Realizing 
this fact, I set myself the task a num- 
ber of years ago of devising a fixation 
target which could be placed in front 
of the examiner, that is, between the 
examiner and patient and yet produce 
as much accommodative relaxation as 
if the target were situated at infinity. 
Moreover, I wanted a target which, 
while providing definite and passive fix- 
ation for the patient, would at the same 
time permit direct axial observation for 
the examiner. In this device, which I 
called a photoscope, I believe this prob- 
lem of fixation has been solved. 

The instrument, placed in front of the 
examiner, relaxes the patient’s accom- 
modation by means of physical and 
physiological stimuli and enables the 
examiner to make axial or paraxial ob- 
servation as he chooses. It gives the ex- 
aminer complete freedom of movement, 
since the patient and examiner are made 
absolutely independent of one another 
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and can never interfere with each 
other. 

The instrument consists essentially 
of a support which may be attached 
either to a wall or to a chair, or may be 
set on a stand. The device carries a 
horizontal arm on which is mounted a 
tube and at some distance from it a 
plane mirror inclined at 45 degrees ro- 
tated on a vertical axis. The tube may 
also be placed vertically and the mirror 
inclined 45 degrees, rotated on a hori- 
zontal axis. In the tube is a small elec- 
tric light and at some distance from it 
a screen in which a letter or a cross is 
cut. There is also a diaphragm with an 
aperture into which a blue violet glass 
filter is inserted, and at considerable 
distance from it a convex lens. The lens 
is slightly movable so as to change the 
vergence of the rays leaving the tube. 
The emergent rays can be made paral- 
lel, convergent, or divergent. The initial 
and usual position of the lens is such 
that the light leaving the tube is paral- 
lel. This parallel light strikes the mir- 
ror and is reflected into the patient’s 
eye. The patient as he looks into the 
mirror sees a blue-violet cross or let- 
ter that he projects to a distance of six 
or more meters, which is practically in- 
finity. There are a number of minor ad- 
justments, such as a device for rapidly 
centering the fixing eye without asking 
any questions, a means of changing the 
target for eyes with poor vision and 
other features which are, however, of 
secondary importance. 

The manner of using this instrument 
is very simple. The arm carrying the 
tube and mirror is swung directly be- 
fore one of the patient’s eyes, for ex- 
ample, his right eye, and he is told to 
look at the blue cross. This is the only 
request that has to be made of the pa- 
tient during the entire examination. 
The patient looking into that mirror 
with his right eye sees projected to six 
meters or so, a blue-violet cross or let- 
ter. Fixing the target with one eye 
steadies and relaxes both eyes and gives 
the examiner an unobstructed field of 
observation. Then the other fully ex- 
posed eye is examined, directly along 
the visual axis or very close to the axis 
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in any direction and from any position 
that gives the brightest reflex and the 
most definite shadow movements. The 
observer can move about with perfect 
freedom, from side to side, backwards 
and forwards, without ever interfering 
with the patient or him interfering with 
the examiner. The visual axes of pa- 
tient and doctor are absolutely inde- 
pendent of one another. When the ex- 
amination of the left eye is completed, 
the wheel is turned and the mirror 
placed opposite this eye for fixation 
while the other, now fully exposed right 
eye is tested. 

Some examiners use the photoscope 
binocularly in this way. They examine 
the nonfixing eye and the fixing eye at 
the same time by rapidly alternating 
from one to the other. The eye fixing 
the mirror can be examined paraxially 
by looking along the edge of the mirror 
above, below, or to either side. After 
rapidly getting an approximate correc- 
tion for both eyes they finish by ex- 
amining each eye separately along or 
near the visual axis. 

The instrument provides physical 
and physiological stimuli for accommo- 
dative relaxation as follows. There are 
three elements involved. First, there is 
the element of chromatic aberration 
demonstrated by the fact that the sev- 
eral rays of the spectrum do not all 
focus at the same point. The amount 
of this aberration has been various- 
ly estimated by different investiga- 
tors (Fraunhofer, Young, Helmholtz, 
Tscherning), from about 1.3 to 3.0 diop- 
ters. One and one-half diopters may be 
taken as a conservative estimate. This 
means that between the focus of the 
red and violet rays there is a dioptric 
interval of 1.50 diopters and a linear in- 
terval of about half a millimeter. It has 
been shown that the emmetropic eye 
when it focuses a white object adapts 
itself for the brightest part of the spec- 
trum, namely the yellow. In this condi- 
tion it is about 0.50 diopter hyperopic 
for red and about one diopter myopic 
for violet. The eye, therefore, when in 
focus for white at six meters, is at the 
same time in focus for blue at one 
meter. Accordingly, by placing a blue 
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violet fixation target at one meter the 
same degree of relaxation is obtained 
as by placing a white fixation target at 
a distance of six meters. This principle 
of obtaining relaxation was the original 
idea on which I constructed a little de- 
vice which was described in the Ameri- 
can Journal of Ophthalmology for Oc- 
tober, 1927, page 765. 

Subsequent work however, showed 
that this principle alone was not suf- 
ficient for complete relaxation because 
the sense of nearness produced a cer- 
tain stimulus to accommodation. To 
eliminate this stimulus due to proximity 
I introduced a lens into the system. The 
lens provides a second element of re- 
laxation. It makes the emergent light 
parallel, producing an effect as if the 
light came from infinity. The patient 
by projecting the blue-violet target to 
a distance of six or more meters obtains 
the additional relaxation due to the 
sense and effect of distance. Inciden- 
tally, by turning the collar on the in- 
strument the light can be made not only 
parallel but also divergent or con- 
vergent. In some cases the effect of 
convergent light acts as a still greater 
simulus for accommodative relaxation. 
A third stimulus for accommodative 
relaxation is provided in the photoscope 
through the complete elimination of 
convergence. Although both eyes are 
open, only one eye can fix the target. 
The two eyes are, therefore, completely 
dissociated. They assume a position of 
rest and the accommodation associated 
with convergence is entirely eliminated. 

In retinoscopy with cycloplegics, the 
usual method is to tell the patient to 
look directly at the center of the retino- 
scope. This gives the examiner axial 
retinoscopy which, barring the disad- 
vantages of a dilated pupil, is the one 
great advantage of drug retinoscopy. 
However, there are several shortcom- 
ings in this method of fixation. 

1, The examiner is limited to one 
line of observation. His visual axis is, 
So to say, tied to the visual axis of the 
patient and this interferes with his free- 
dom of movement. He can do axial 
retinoscopy, but not paraxial retinos- 
copy. He cannot change his observa- 


tion line for the-sake of a better reflex 
or clearer shadow movements without 
having to give the patient. many and 
confusing directions. 

2. The intense fixation light dazzles 
the patient and is especially annoying 
because of the widely dilated pupil. The 
photoscope removes these shortcom- 
ings. When the patient is made to fix 
the photoscopic target, the examiner 
has complete freedom of movement. He 
can do axial or paraxial retinoscopy as 
he chooses ; he can make any movement 
he wants ‘or changing lenses, adjusting 
his retinvscope or anything else with- 
out having to re-direct the patient. 
Furthermore, the patient is more com- 
fortable. He is not dazzled by the strong 
retinoscopy light since his mind and at- 
tention are on the soft, soothing blue 
violet target. It may be added that in 
those few cases which really require a 
cycloplegic it is certainly advantageous 
to supplement the action of the drug 
with the physical and physiological 
stimuli for. relaxation supplied by the 
photoscope. The instrument is, there- 
fore quite as useful in those cases where 
drugs are necessary as it is in the vast 
majority of cases where no drugs are 
used. 

Another interesting application of the 
instrument is in cases where the center 
of the fovea is so sensitive that axial 
retinoscopy is almost impossible be- 
cause of the distressing effect on the 
patient. In such cases, though they are 
not common, the photoscope supplies 
the only solution. When the eye which 
fixes the photoscopic mirror is exam- 
ined the mirror shields the center of 
the fovea. By working close to the mir- 
ror the eye can be refracted paraxially, 
the mirror being so small that the test 
can be made to within one-fourth milli- 
meter from the center of the fovea. Sen- 
sitive patients will greatly appreciate 
this manner of retinoscopy. 

The distance of the photoscope from 
the patient is open to the choice of the 
examiner. I find it convenient to place 
the instrument about twenty inches 
from the patient while I work a little 
behind, at twenty-six inches. This is a 
convenient working distance, being 
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arm’s length and easy for changing 
lenses. The photoscope will serve 
equally well at whatever distance it is 
placed from the patient, and whatever 
be the examiner’s working distance. It 
is a space-saver as well as a time-saver. 
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Being small and compact it permits a 
complete retinoscopic examination by 
providing the relaxation necessary in a 
space no bigger than a square meter, 
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TWO CIRCLE GRID CHARTS FOR MEASURING VISUAL 
ACUITY AND ASTIGMATISM 


Epwarp B. GREENE 
ANN ARBOR, MICHIGAN 


The charts are described and their advantages enumerated. From the Psychological 


Laboratory, University of Michigan. 


The problem of measuring visual 
acuity has received a good deal of at- 
tention since the time of Helmholtz 
with the result that two rather well de- 
veloped techniques have been estab- 
lished; the ophthalmoscopic and the 
test chart technique. This paper deals 
with the evaluation of test charts under 
the following heads: (A) The variable 
factors in a test situation; (B) The 
specifications for an ideal series of test 
objects; (C) The description of two 
grid charts made to meet these speci- 
fications; and (D) Summary. 


A. Variables in a test situation 


In order to measure accurately the 
visual acuity of a person, that is, the 
smallest visual angle that can be re- 
liably reported at given distances, vari- 
ables in a test situation must be con- 
trolled so that the test results corre- 
spond exactly to the acuity rather than 
to other factors. The variabies in a test 
situation have been described by a host 
of writers and ably reviewed by Tro- 
land*®. They are listed below to allow 
a quick survey of the controls neces- 
sary: 

1. Structural variables. 

1.1 Retinal: 


1.11 Photolytic effect: Bunson Roscoe 
law 

1.12 Gradients 

1.13 Zones 

1.14 Blind spot 

1.15 Scotopic effect 
1.2 Refracting Surfaces: 

1.21 Lens, Two surfaces 

1.22 Cornea, Two surfaces 
1.3 Media: 

1.31 Retinal layers 


1.32 Vitreous humor 
1.33 Lens 
1.34 Aqueous humor 
1.35 Cornea 
1.36 Air 
1.4 Mechanisms of accommodation 
1.41 Iris, accommodation to light and 
distance 
1.42 Ciliary muscles, accommodation 
to light and distance 
1.43 Exterior muscles, balance, con- 
vergence 
2. Reaction variables. 
2.1 Memory 
2.11 Specific memory for right an- 
swers 
2.12 Language or 
names 
2.2 Illusions: which may give false cues 
2.21 Height-length illusions 
2.22 Oblique illusions. Poggendorf, 
Hering, Obonai. 
2.23 Contrast illusions. Broken circle 
2.3 General distractions 
2.31 Complexity of response 
2.32 Fatigue 
2.33 Strain 
2.34 Emotional concomitants 


familiarity with 


B. The specifications for an ideal 

series of test objects 

With the above listed variable factors 
in mind we can lay down certain speci- 
fications for the ideal test object. The 
test objects to be compared shall: 

I. Stimulate equal areas of the retina, 
with equal intensity, or vary these ac- 
cording to some known plan. This 
specification follows from paragraph 
1.11 above. 

II. Measure separately the acuity of 
the various visual axes at each point of 
accommodation. This follows from 
paragraphs 1.12, 1.14, 1.21, 1.22, and 
2.22 above. If astigmatism is present it 
inevitably affects resolution, particular- 
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ly the resolution of test objects which 
are near the threshold of visual acuity. 

III. Give no cue from shape or pat- 
tern which is easier to resolve than the 
visual angle involved. Paragraph 1.12. 

IV. Give no cue from illusions in- 
duced from the factors of contrast or 
perception. Paragraph 2.2. 

V. Involve only specific memory for 
names or schemata which are common 
to all persons tested. Paragraph 2.1. 

VI. Involve only performances which 
can be performed by the average five 
year old. Paragraph 2.31. 

VII. Indicate a range of accommoda- 
tion from 10 cm. to 60 m. without 
changing either the directions or the 
test object. Paragraph 1.4. 

VIII. Involve a period of testing 
short enough to avoid the general dis- 
tractions listed in paragraph 2.3. 

IX. Fall well within the limit of the 
fovea, preferably within a visual angle 
of twenty minutes. Paragraph 1.12. 

X. Allow for adequate controls of 
wavelength, intensity, time and dis- 
tance. Paragraph 1.1. 


C. The description of two grid charts 

With the specifications from Section 
B in mind a study was made of test 
objects in use at present. The Snellen 
and Jaeger charts, using letters, do not 
meet any of the first six specifications 
and only partly allow for the last two 
specifications. The FE charts and the 
broken circle charts do not meet the 
first four specifications, but they do al- 
low for the V and VI controls. The cir- 
cle grids described by Behn’, Ives’, 
Weymouth’, Johnson‘, Miles*®, Cobb?, 
however, seem to fit all these specifica- 
tions. They have not been widely used 
due to the expense and the somewhat 
subjective methods involved in the in- 
strument devised. To overcome these 
handicaps two grid charts have been 
made, one for six meters and the other 
for thirty centimeters, to be used in 
daylight or with more controlled light- 
ing. 

The chart for six meters (Fig. 1), 
consists of eleven horizontal rows of 
circles, each row having a grid of a par- 
ticular size across each circle. The lines 
and spaces of each grid are equal and 
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parallel. Each line in a grid, subtends 
an angle of one minute at the distances 
indicated. The grids in each horizontal 
row are placed in six different direc- 
tions, corresponding to the hours on 
the face of a clock, and the task is to 
indicate by voice or pointer, the direc- 
tions of the grids. The patient is asked 
to begin with a row which he can see 
easily, and to continue down the chart 
until he cannot resolve any. The ex- 
aminer notes the failures and the axis 
of error in each row to ascertain astig- 
matism tendencies, and notes the gen- 
eral resolution by the Snellen method, 
that is, normal vision at six meters 
would be recorded as 6/6. 

The chart for thirty centimeters (Fig. 
2), or twelve inches, is designed and 
administered like the larger chart. It is 
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Fig. 2 (Greene). Circle grid chart for use 
at thirty centimeters (reduced). 


the only chart available for measuring 
astigmatism during accommodation 
and convergence. It is important to use 
both the 6 m. and the 30 cm. charts be- 
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TWO CIRCLE GRID CHARTS 
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Fig. 3 (Greene). Grid circle ‘box. 


cause the writer has found that the as- 
tigmatic error sometimes changes con- 
siderably with changes in accommoda- 
tion and convergence. 

The specifications for these two 
charts have been made to give a wide 
range and a fine discrimination at the 
levels where the average person begins 
to fail. The originals of these charts 
were drawn to within one percent of 
the specifications, and the printed 
charts should come within two percent 
of the specifications. Rows of grids 
have been provided as follows: 


Six Meter Chart 
Distance 


No. Meters Feet (approx.) 
11. 60 200 

10. 30 100 

9. 20 66 

8. 15 50 

7. 12 40 

6. 10 33 

5. 8 26 

4. 6 20 

3. 5 16 

2. 4 13 

1. 3 10 

Thirty Centimeter Chart 

Distance 

No. Meters Inches (approx.) 
11. 2.00 80 

10. 1.50 60 

9. 1.20 48 


8. 1.00 40 
80 32 
6. .60 24 
5. .50 20 
4. 16 
3. 30 12 
2. .20 8 
15 6 


In both charts the size of the circles 
has been held constant for the rows 
numbered 1 to 8 in order to keep the 
size of the retinal image constant and 
to give comparable astigmatic read- 
ings (Sec. A, 1.11). On the six meter 
chart the circles are 2.19 centimeters in 
diameter, which would subtend an an- 
gle of five minutes at a distance of fif- 
teen meters from the eye. On the thirty 
centimeter chart the circles are just 
one-tenth the size of the circles on the 
six meter chart. The larger circles in 
both charts are made to subtend an an- 
gle of five minutes at the distance in- 
dicated. 

It seems advisable to adopt the met- 
ric system because of its universality 
and simplicity. The fraction which rep- 
resents the visual performance of each 
row has been placed to the right of the 
row in both meters and feet. This al- 
lows those who are not familiar with 
both measures to understand readily 
the relation between them. An index 
number representing the proportion of 
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normal vision is found to the right of 
each row. 

In order to control more adequately 
the factors listed in Section B. X, a 
metal box was designed as shown in 
figure 3. The grids are mounted on lan- 
tern slide glass and a light, the intensity 
and wavelength of which are fairly well 
controlled by filters and a shutter is 
passed through the grid. For near dis- 
tances a trial frame is mounted on the 
end of a black tube so that either or 
both eyes may be used. A pointer line 
which the patient adjusts to show the 
direction of the grid lines is mounted in 
the immediate background of the test 
object. For six meters or more a trial 
frame is worn on the nose and a mirror 
may be used at three meters when de- 
sired to allow for limited space. A timer 
which exposes the grids for periods of 
one second or less is provided for more 
exacting measurement. 


D. Summary 


A list of variable factors in the visual 
acuity test situation was used as the 
basis for drawing specifications for a 
series of ideal test objects. A study of 
current forms revealed the fact that the 
circle grid was the only test object 
which met all ten specifications. Two 
charts were devised, one for six meters, 
and one for thirty centimeters. These 
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seemed to have the following advan- 
tages. 

1. They give accurate records of yj- 
sual acuity and the approximate axis 
of the astigmatism, simultaneously, 
This is important because whenever 
astigmatism is present it affects the 
resolution of any symbols used. The 
circle grid is the only symbol graded 
for astigmatism at the various dis- 
tances, and astigmatism is most clearly 
shown at the point of questionable 
resolution. 

2. They are scarcely affected by dif- 
ference in mental ability or language 
training of the patients, or by inequali- 
ties among the test objects themselves, 

3. They are easy to administer and 
score. The average person of four years 
mental age can be trained to use the 
charts in about one minute. 

4. They give-a reliable measurement 
of both distant and near vision without 
changing the type of test objects or the 
directions. 

A metal box was also described 
which allows for the exposure of one 
circle grid at a time. This adds to the 
above advantages the better control of 
wavelength, distance, intensity of il- 
lumination and time of exposure. The 
box is provided with a pointer which 
the patient adjusts to show the position 
of the grid lines. 

University of Michigan. 
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HETEROPLASTIC OSSIFICATION IN THE CHOROID 


A report of two cases 


THEopoRE M. SuHapira, M.D. 
CHICAGO 


Bone formation takes place in tissues of great vascularity after years of inflammation. 
The intraocular structures have been the seat of this phenomenon in numerous instances 
cited in the literature. Two cases are reported here. 


This report deals with two cases of 
bone formation in the choroid; one pa- 
tient was 35 years old, and the other 
71 years old. Both cases followed 
chronic inflammation, and are of inter- 
est in that they were diagnosed on pal- 
pation before x-rays were taken. 

The reason for the formation of bone 
in the choroid particularly, is the great 
vascularity of this tunic. The choroid 
is a mesodermal structure, its ground- 
work first appearing at the fifth week, 
according to Mann’, as a longitudinal 
groove in the ventral wall of the optic 
cup, later deepening to form the cho- 
roidal fissure. Later there appears a 
network of capillaries which anasta- 
mose freely, posterior to the equator, 
to form a plexus which eventually gives 
rise to the choriocapillaris. The forma- 
tion of the choroid is well advanced by 
the sixth month. Arey? compares the 
formation of this vascular layer to the 
formation of the pia mater of the brain. 

We know that bone formation is one 
of the last stages of degeneration. If 
the particular structure is not highly 
vascular, calcareous degeneration re- 
sults; if the structure is highly vas- 
cular, bone formation results. Crawley* 
reported a case of an old iridocyclitis 
with intraocular bone formation. He 
stated that histologically there was a 
breach in the lens capsule with bone 
formation in the lens which he attrib- 
utes to the entrance of newly formed 
blood vessels. He said that bone 
could not develop in avascular tissue. 
Mandicevski* reported a case of intra- 
ocular bone formation and stated that 
bone formation was not unlike that of 
cholesterin crystal formation, in as 
much as the elements were derived 
from the blood. In his case, in a sec- 
tioned cornea, which was tested chem- 
ically, he found that the outer layers 


of bone contained iron, whose only 
source, he concluded was the blood 
stream. 

In normal ossification, calcium in- 
filtrates cartilage and by reason of cell- 
ular activity, bone is formed; but in 
man, cartilage has not been described 
in heteroplastic ossification. Wells® 
stated that heteroplastic bone forma- 
tion was similar to enchondral ossifica- 
tion, but in the former, calcified ma- 
terial took the place of the primordial 
cartilage.. Imai® working experimen- 
tally with rabbits injected formic acid 
into the bulb. Later he sectioned these 
eyes and found characteristic bone de- 
posits without calcification. He con- 
cluded that bone formation occurred 
without previous calcification. Sanford 
Gifford sectioned an eyeball with an 
old iridocyclitis and found cartilage in 
a massive vitreous hemorrhage with- 
out bone formation. 

In normal bone, there is about 
eighty-five percent of calcium phos- 
phate, about fourteen percent of cal- 
cium carbonate, and about one percent 
of magnesium phosphate. Karsner* 
maintained that with small variation, 
the same composition was found in 
pathologic bone formation and calcifi- 
cation. Changes may occur in the con- 
stitution of the diseased area which 
favor the precipitation of calcium from 
the fluids which bathe that area. Be- 
cause the oxidation is reduced, the 
amount of carbon dioxide found is re- 
duced in these areas. In as much as 
carbon dioxide plays a part in main- 
taining calcium in solution, this might 
favor precipitation. 

At the present time it appears that 
calcification depends upon a physico- 
chemical condition which attracts cal- 
cium, and that precipitation depends on 
the variation in carbon dioxide concen- 
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tration in these parts. Meyer*® reported 
a case in which bone formation took 
place in the choroid, lens, corpus 
vitreum, sclera, and ciliary body with 
typical structure. This author stated 
that in plastic choroiditis, the fibrous 
tissue replaced the choriocapillaris and 
ossification took place in this fibrous 
tissue. Poscharissky® concluded that in 
ocular bone formation, small calcified 
foci had a tendency to bone formation 
and developed until the entire adjacent 
area was involved. 

Fuchs” stated that ossification was 
the result of longstanding inflamma- 
tion. Dunn™ reported two cases of in- 
traocular bone formation and ventured 
that the inflammatory process was 
usually present for at least twelve 
years before there was any evidence of 
ossification. He said that these condi- 
tions could be recognized clinically by 
exerting firm pressure backward upon 
the eyeball. This produced tenderness 
which was due to pressure of what re- 
mained of the ciliary body upon the 
hard, bony substance. 

Pavia™, on the other hand, reported 
one case in which there was bone for- 
mation and glial proliferation four 
years after the original injury to the 
eyeball. 

Wolfflin’® reported a case of retinitis 
exudativa with intraocular bone forma- 
tion in an eye with vision retained. 
Poor vision was noticed by the patient 
one year previously. With a plus three 
diopter lens, visual acuity was fingers 
at twenty centimeters. The other eye 
was amblyopic but no gross pathology 
was noted. On section, this eye showed 
bone cells in a retinal pseudo-tumor 
in the macular area. The surrounding 
tissue contained osteoid cells like those 
described by Axenfeld in a similar case 
with vision still present. 

Case 1. This male patient, aged 35 
years, gave a history of perforating in- 
jury of the right eye twenty-five years 
ago, followed by immediate blindness. 
Seventeen, twenty-four, and twenty- 
five years later, he had frequent attacks 
of increased tension, with pain in the 
eye. At this time the tension was plus 
two and the corneal scar was eroded 
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On palpation, the diagnosis of intra- 
ocular ossification was made. The other 
eye showed symptoms of subacute in- 
flammation. Enucleation of the offend- 
ing eye was advised. X-rays were taken 
of the eyeball within the orbit, which 
substantiated the clinical diagnosis, 
The eye was enucleated, and imme- 
diately after, x-rays were again taken 
of anterior-posterior and lateral views, 

Figure 1 shows the areas of ossifica- 
tion in the enucleated eye in both the 


of enu- 


Radiograph 
cleated eye showing ossification in lens and 
tunics. 


Fig. 1 (Shapira). 


lens periphery and the tunics as seen 
by x-ray. This eye was sectioned in 
the laboratory of the eye department 
of Northwestern University Medical 
School. Figure 2 is from a whole sec- 
tion of this eye under low power. This 
shows an almost complete intraocular 
bony wall. It is interesting to note that 
the bony tissue has invaded the lens, 
the ciliary body and the retinal stalk 
in addition to the choroid. This sec 
tion also illustrates another case re- 
ferred to by Crawley in which the 
retinal stalk had penetrated the lens 
and had become adherent to the pos 
terior surface of the cornea. Interest- 
ing also is the demonstration of the 
anatomical attachments of the choroid 
to the sclera, at the ora serrata and the 
entrance of the optic nerve. Figure 3 
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Fig. 2 (Shapira). A low power view of 
cross-section of the eyeball showing intra- 
ocular bony wall. 


shows a high power section just pos- 
terior to the ora serrata in which there 
is a fenestrated bony membrane with 
little other interstitial tissue. Coursing 
through this issue are seen many blood 
vessels. This tissue has the characteris- 
tic Haversian canals, bone lacunz, and 
interstitial lamellz. 

Dabney™ reported a similar case in 
which there was suspected sympathetic 
irritation following injury to an eye 
with resultant amaurosis six years 
later. Twenty-four years later, both 
eyes became painful, red, and watered 
profusely. On enucleation of the offend- 
ing eye, symptoms in the other eye 
were relieved. On section, bone in the 
choroid around the entrance of the op- 
tic nerve was found. This is the most 
common site for the deposition of bony 
tissue. 

Case 2. This male patient, aged 71 
years, entered Michael Reese Hospital 
on the service of Dr. Gradle. The pa- 
tient said that six years ago he noticed 
colored halos about lights. There were 
no other subjective symptoms. One 
year later he went to an optometrist 
to have his glasses changed. The latter 
told him that his right eye was blind 
and ordered pilocarpine in both eyes 
five times daily. He followed the or- 
ders for one year, and then noticed that 
the eye began to get smaller and to 


Fig. 3 (Shapira). A high power micro- 
photograph of section posterior to ora ser- 
rata showing fenestrated bony membrane. 


water profusely. On examination, there 
was present a typical phthisis bulbi. 
Tension in this eye was 66 mm. Hg. 
Three years ago he experienced pain 
in the left eye, with dimness of vision. 
On examination the pupil was four mil- 
limeters in diameter and did not react 
to light. The anterior chamber was 
deep. The media were hazy, the iris 
atrophic, and there was a definite cup- 
ping of the disc, the vessels being 
pushed to the periphery. Vision in this 
eye was fingers at three feet; tension 
36 mm. Hg. Bone formation was diag- 
nosed by Dr. Gradle and enucleation 


Fig. (Shapira). Radiograph of enu- 
cleated DP agg case 2, in which ossification 
was less advanced than in case l. 


was advised. X-rays were taken as in 
the previous case and the clinical diag- 
nosis was corroborated. Figure 4 shows 
an x-ray of the bulb after enucleation. 
The ossification process is not as ad- 
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Fig. 5 (Shapira). Low power view of sec- 
tion three-fifths distance back of ora ser- 
rata with island of bony tissue. 


vanced as in the previous case. Figure 
5 shows a low power section about 
three-fifths of the way posterior to the 
ora serrata. Here there is an island of 
typical bony tissue but not an exten- 
sive process. Figure 6 is a high power 
field which illustrates typical bony tis- 
sue which is surrounded closely by cho- 
roidal pigment. 

Moretti® reports a case of secondary 
glaucoma in a young adult following a 
case of corneal leucoma. The glauco- 
matous excavation was filled with con- 
nective tissue and at the edge of the 
disc where the choroid ends, there was 
a mass of bony tissue with typical 
Haversian canals, lacunz, and intersti- 
tial lamella, which extended down into 
the excavation. 
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field 


high power 
showing bony tissue surrounded by cho- 
roidal pigment. 


Fig. 6 (Shapira). A 


Conclusions 


1. Bone formation results after years 
of continued inflammation. 

2. Bone may be found in the retina, 
in the cyclitic membranes, in the lens, 
in the iris, and in the ciliary body, as 
well as in the choroid. 

3. The reason that bone formation 
takes place in the choroid is because of 
its great vascularity. 

4. Whether or not calcification pre- 
cedes heteroplastic ossification is still 
an open question. 

From the Department of Ophthal- 
mology of Michael Reese Hospital. I 
wish to express my thanks to Dr. 
Gradle for permission to publish these 
cases and for his help in the prepara- 
tion of this paper. 

Michael Reese Hospital. 
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THE ETIOLOGY OF PHLYCTENULOSIS 


MortTIMER ARTHUR Lasky, M.D. 
BROOKLYN, NEW YORK 


Correlating the facts that a much higher percentage of persons suffering phylctenular 
disease shows positive skin reactions to tuberculin than of persons not so afflicted and that 
skin-eye allergy may be induced with other organisms, the author believes, with some oth- 
ers, that phlyctenulosis may be produced in tuberculin sensitive individuals by external con- 
tact of the eye with tuberculous matter. Fifteen cases studied showed evidence of previous 
infection with tuberculosis. Read before the Brooklyn Ophthalmological Society, October 


29, 1931. 


In spite of the fact that much re- 
search has been done to determine the 
etiology of phlyctenular disease, the 
true cause of this condition is still a 
matter of dispute. The preponderance 
of opinion seems to point to tubercu- 
losis as the essential factor in the pro- 
duction of the phlyctenule. 

Recently, however, there have ap- 
peared several articles that vigorously 
dispute the tubercular nature of the 
phlyctenule. Goldenberg and Fabri- 
cant’, in an excellent paper, do not hesi- 
tate to state that “phlyctenulosis is not 
due to the tubercle bacillus or its tox- 
in”. They further assert that the tuber- 
culin test is unreliable. Thus, they at- 
tempt to tear down the structure be- 
ing carefully built by experimentalists 
in the field of prophylaxis and treat- 
ment of the numerous phases of tuber- 
culosis. 

Then again, Glover? after a careful 
review of 1000 cases of pulmonary tu- 
berculosis, including 600 children, 
found only two cases of phlyctenulosis, 
and both patients were suffering from 
rickets. Therefore, he concludes he is 
justified in formulating the following 
Statement: “the fact that tuberculosis 
and phlyctenulosis are related, is an 
ancient superstition”. It is undoubtedly 
true that among the many thousands 
of cases of phthisis there are few cases 
of phlyctenulosis, as was recently dem- 
onstrated by Walter V. Moore’. How- 


ever, this fact does not seem to justify 
the conclusion that the two entities are 
not related. 

Macy* employed the tuberculin test 
in a series of patients and concluded 
that it was useful in determining the 
etiology of most corneal and scleral le- 
sions; but was uncertain in phlyctenu- 
losis. 

This investigator denies the com- 
monly. accepted theory of the origin of 
the phlyctenules. It may be said, how- 
ever, that the tuberculin test is well en- 
trenched throughout the world, and has 
been generally accepted as a means of 
determining the presence or absence of 
tubercular infection in a given body. 
Dickey and Seitz* have recently pub- 
lished the following facts : Of 3500 chil- 
dren ranging in age from one to four- 
teen years a steadily mounting percent- 
age of those reacting positively to tu- 
berculin (Mantoux test) was found in 
each group. At one year 5.6 percent 
were positive, at two years 13.6 per- 
cent, and so on, up to fourteen years 
where the figure was 46.6 percent posi- 
tive, with an average of 23.5 percent for 
the entire group. Pope® reports that 25 
percent of 140,000 children of Massa- 
chusetts grade schools reacted positive- 
ly, with the percentage increasing from 
15 percent at five years to 50 percent 
at the end of high school. Hetherington 
and Opie’, Rathbun*, and Gass and 
Bishop® all report results similar to 
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these. In the fight against tuberculosis, 
the tuberculin test is a basic measure. 
Excellent results are being obtained by 
therapy based on the findings of the 
tuberculin reaction. In a recent series 
of fifteen cases of phlyctenulosis at the 
Long Island College Hospital (on the 
service of Dr. Henry Mitchell Smith), 
tuberculin tests were positive in four- 
teen. These cases ranged in age from 
two to fifteen years with the great ma- 
jority under ten years. Woods”, in a 
splendid summary of the subject, com- 
piled 942 cases of phlyctenulosis of 
which 801, or eighty-five percent were 
positive in reaction to tuberculin. If at 
least 85 percent of the patients suffer- 
ing from phlyctenular disease show 
positive reactions, and only 26 percent 
of all children in the same group re- 
spond similarly, it seems logical to con- 
clude that phlyctenulosis is related to 
tubercular infection: (Tubercular in- 
fection denotes a quiet focus some- 
where in the body). 

Samoiloff™" produced inoculation ker- 
atitis in rabbits by using bovine tu- 
bercle bacilli. Treatment with old tu- 
berculin produced local and general re- 
actions, while nonspecific foreign pro- 
tein (milk) produced no local reactions. 
Towbin and Rawic-Scerbo™ reported 
that mild cases of phlyctenulosis gave 
mild local skin reactions to tuberculin, 
while severe cases reacted with corre- 
sponding severity. Our series confirmed 
this observation. Gibson** found that 
the instillation of tuberculin into the 
eyes of some tuberculous animals pro- 
duced phlyctenular. lesions. Woods?° 
directs our attention to the resemblance 
of the phlyctenule, histologically, to 
other tubercular lesions. He describes 
the phlyctenule as a mass of epithelioid 
cells surrounded by round cells, lym- 
phocytes, and containing a few leuco- 
cytes. No tubercle bacilli can be found 
in a phlyctenule, perhaps because it is 


merely the manifestation of an allergic. 


state. 

The good results obtained therapeu- 
tically with tuberculin are further evi- 
dence of the tubercular nature of phlyc- 
tenulosis. Woods” favors it. Lemoine 
cleared up twenty cases without any 
recurrences, while five cases, not de- 
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sensitized with tuberculin, suffered re- 
currences. It is granted that with prop- 
er diet, rest, sunshine, cod liver oil, 
and change of environment, most cases 
will recover without specific treatment, 
but the individuals who suffer from 
this disease cannot afford these hy- 
gienic measures, else they probably 
would not have developed the condi- 
tion in the first place. If they are sent 
to sanatoria or camps they may be tem- 
porarily improved, only to suffer dam- 
aging recurrences later. Desensitiza- 
tion is the therapeutic keynote of this 
disease, just as in any allergic state. 

The question arises as to how phlyc- 
tenulosis is produced. If 26 percent of 
all children between one and fifteen 
years of age are positive to the tuber- 
culin test, why do so few develop ocu- 
lar symptoms, and, still more signifi- 
cant, why is the incidence of the disease 
apparently decreasing so rapidly? This 
latter question may be answered first. 
There is far less childhood tubercular 
infection now, than at any period in the 
past, due to better food, more fresh air, 
and sunshine. Also, the infection is not 
so overwhelming as in the past, due to 
the earlier diagnosis of tuberculosis in 
the family, and the shortening of the 
contact period by supervision of the ac- 
tive case. It is interesting to note that 
of our fifteen cases, all of whom had 
x-ray pictures of the lungs, three 
showed evidence of recent or old mini- 
mal healed parenchymal infection, 
while the others had calcified hilus 
glands, or increased peribronchial 
markings. The patients were sensitized 
to the proteins of tubercle bacilli by 
these mild infections. An allergy re- 
sulted. None of these children was any 
too well cared for from a public health 
point of view. Two sisters gave a fam- 
ily history of tuberculosis in the father, 
and another child gave a similar his- 
tory. How many of the others had been 
constantly exposed to open tubercu- 
losis, is a question that we cannot an- 
swer. 

L. A. Julianelle’*® has been perform- 
ing some interesting experiments with 
pneumococci and rabbits. He has found 
that “following the injection of killed 
pneumococci into the skin, a special 
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kind of eye and skin hypersensitiveness 
develops, which is not related to the 
presence of circulating antibodies, and 
which cannot be transferred from the 
sensitive to the normal animals”. He 
also produced similar results after 
spraying the tracheas of animals re- 
sistant to the infection, with pneu- 
mococci. Derick and Swift'® had cor- 
responding findings with the strepto- 
coccus viridans. Clough,” at Johns 
Hopkins, tested the eyes of fifteen 
pneumonia patients with one percent 
pneumococcus protein, and six reacted 
positively. If we assume that similar 
results would be obtained with tuber- 
culin, and tubercle bacilli, the explana- 
tion of how tuberculin desensitizes a 
hypersensitive eye would be at hand. 
A skin-eye allergy exists. Desensitize 
the skin and the eye is desensitized at 
the same time. It may be possible that 
this peculiar allergic entity depends in 
some way on the embryological deriva- 
tion of the epidermis and epithelium 
of the cornea and conjunctiva. All 
these structures are ectodermal. 
Gibson*® pointed to the development 
of phlyctenules in hypersensitive cases 
when the Calmette test, of instillation 
of tuberculin into the conjunctival sac, 
was performed. It is our contention that 
a similar mechanism apparently ob- 
tains in the production of phlyctenu- 
losis. Bruckner'® has proven that bo- 
vine tubercle bacilli can be ingested by 
the phagocytes of uninjured ocular con- 
junctiva and the resultant process de- 
velops into a chronic conjunctivitis. He 
demonstrates the destruction of the ba- 
cilli by the phagocytes and the distribu- 
tion of the products of this digestion 
among the conjunctival tissues. The 
following is a literal quotation from 
Bruckner’s article : “If we color the his- 
tological sections after the method of 
Ziehl-Nielsen, we shall find here and 
there the intracellular tuberculosis ba- 
cilli. These are included in quite a large 
number of tiny cells, on the epithelium, 
around the epithelial cells at different 
depths, and also beneath the epithe- 
lium. These bacilli are colored red, and 
dirty yellow, and they are detected by 
a particular waxy luster, and by their 
brilliant reflection of light. The cyto- 


plasm of several of these phagocytes 
presents waxy luster and diffracts the 
light with the same intensity as the 
bacillary bodies; the color of the cyto- 
plasm is red or dirty reddish-yellow, or 
yellow, or uncolored. The majority of 
these phagocytes showing a segmented 
nucleus could be considered as leuco- 
cytes. The acute diffraction of light and 
the waxy luster of the cytoplasm 
strongly facilitate the differentiation of 
these phagocytes from other cells. 
These properties, if like the properties 
of the tuberculosis bacilli could be ex- 
plained as being the result of the lipoly- 
tic action caused by the phagocytic fer- 
ments on the waxy envelopes of the tu- 
berculosis bacilli. 

“An alteration of the same sort, and 
the impossibility of coloring (or stain- 
ing) the tuberculosis bacilli in the 
phagocytes is described by Metchni- 
koff, who thoroughly studied their 
modifications in the phagocytes, par- 
ticularly in the giant cells”. 

Hypersensitive children, or adults, 
are expagsed to open cases of phthisis; 
are living in a tuberculous atmosphere. 
Tubercle bacilli are deposited on the in- 
terpalpebral conjunctiva and cornea. 
These bacilli are carried into the con- 
junctiva, and there some are digested, 
liberating proteins, most of which are 
carried to the capillaries and then to the 
limbus, where a peculiar vascular anat- 
omy exists. The conjunctival venous 
circulation communicates with the 
ciliary circulation by perforating 
branches. Other conjunctival veins sub- 
divide into small loops, which are very 
numerous at the corneal margin. A sud- 
den transition from an active venous 
circulation to a sluggish lymph flow oc- 
curs. This, I believe, favors the reaction 
in some way, possibly by a concentra- 
tion of the tubercle bacilli proteins, and 
a phlyctenule results through an al- 
lergic reaction. 

The writer is well aware that the at- 
tempt to draw a positive conclusion re- 
garding the relationship of tuberculosis 
to phlyctenulosis from so small a num- 
ber of cases would be open to adverse 
criticism. But, if we set aside, for the 
moment, the question of the actual 
number of cases studied, and consider 
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the question in terms of ratio it is sig- 
nificant that practically 100 percent 
showed by x-ray, or other study, evi- 
dence of previous lesions of tubercu- 
losis in other parts of the body. The 
existence of phlyctenulosis is thus ac- 
counted for, either, as a response of hy- 
persensitive individuals to further ex- 
ternal exposure to tubercular material, 
or, as a response to toxins already exist- 
ing in the body from previous infec- 
tion, with a generally lowered body re- 
sistance acting as the immediate excit- 
ing factor. 
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It is the writer’s contention that the 
phlyctenule is somewhat analogous ty 
the Mantoux reaction in that both re 
sult from inoculation with tubercle ba. 
cillus protein, and both are allergic re. 
actions. Neither would occur if the 
body had not been sensitized to the ty. 
bercle bacillus by previous tuberculoys 
infection that had been successfully 
overcome by the body’s defensive 
mechanism. 
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THE CROSS-CYLINDER TESTS, ESPECIALLY IN RELATION 
TO THE ASTIGMATIC AXIS 


WituiaM H. Crisp, M.D., D.Oph. (Colorado) 
DENVER 


This is a further exposition of the subject which was presented by the author in this 
Journal in March, 1923. Much new material in text and illustrations has been added. Read 
before the Oxford Ophthalmological Congress, July, 1931. 


The importance of astigmatism in re- 
fractive work can hardly be overstated. 
If astigmatism did not exist, measure- 
ment of the refractive error would be- 
come a relatively simple problem, for 
most of our time and effort in the refrac- 
tive examination is spent in determin- 
ing the strength and axis of cylinder re- 
quired. Precision in these factors is 
therefore of great significance. 

In some countries less attention is 
paid to the correction of astigmatism 
than in Great Britain and the United 
States. I find that in my own practice a 
cylindrical correction for one or both 
eyes is given in 97 percent of patients 
receiving prescriptions for glasses. 
Moreover, apparently trifling astig- 
matic errors (especially when the two 
eyes are unlike), and relatively small in- 
accuracies in the placing of the astig- 
matic axis, often cause annoying symp- 
toms. I am afraid that denial of these 
facts must be regarded as confession of 
inexact work in refraction. 

Some workers, conscientious and in- 
dustrious, place complete and final reli- 
ance upon the measurement of astig- 
matism by retinoscopy. But Stine and 
others have shown that a large percent- 
age of all eyes manifests important in- 
equalities of refraction, including varia- 
tions as to the astigmatic error, in dif- 
ferent parts of the dilated pupil; and 
for this, if for no other reason, I am 
forced to the conclusion that retinos- 
copy must not be accepted as the court 
of last resort where examination at the 
trial case is available. 

The various astigmatic dials are often 
very satisfactory in estimating the 
strength of astigmatic correction once 
the axis is determined. But unfortunate- 
ly there are many cases in which astig- 
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matic dials are unsatisfactory and un- 
reliable. In an even greater percentage 
of cases, none of the commoner meth- 
ods of estimating the astigmatic axis is 
sufficiently prompt or reliable for re- 
fined work. 

While no test for astigmatism is al- 
ways entirely reliable, the cross cylin- 
der does usually eliminate much of the 
difficulty associated with other means 
of determining the astigmatic axis ; and, 
subject to certain exceptions, it has a 
decided value in measurement of astig- 
matic strength. 

Even in the United States, the home 
of the cross cylinder as applied in these 
tests, I doubt whether it is really fa- 
miliar tg more than 5 percent of oph- 
thalmic surgeons, especially as regards 
the axis test. Probably in Great Britain 
it is known to an even smaller per- 
centage, and I am afraid that the num- 
ber of ophthalmologists on the Conti- 
nent who are familiar with its use is 
entirely negligible. Yet the cross-cylin- 
der test for strength of astigmatism 
was described by Edward Jackson 
thirty-eight years ago, and the axis 
test was proposed by him twenty-four 
years ago. 

The reason for this is, in part, that 
the cross-cylinder technique appears 
more difficult than it really is, and that 
it is usually acquired only in the course 
of personal instruction. It is never fully 
appreciated until it has been used 
steadily for some time, and, like many 
other tests, is best comprehended by 
those who have applied it to their own 
eyes. Yet as a matter of fact, although 
an understanding of the theories in- 
volved is of course desirable, the cross- 
cylinder tests can be accurately em- 
ployed without such knowledge, and are 
actually simple in practice. 

Another reason for the general un- 
familiarity with the cross-cylinder tests 
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is that textbooks on refraction have uni- 
versally ignored it, or have at most 
made scanty reference to the test for 
astigmatic strength. 

It was in 1921 that I first developed 
the idea that understanding of the cross 
cylinder might be appreciably facili- 
tated by a series of photographic dem- 
onstrations, in some of which the photo- 
graphic camera was, as it were, itself 
made to undergo tests for astigmatism 
by means of the cross cylinder. At that 
time I was able to find only one or two 
altogether inadequate illustrations of 
the subject in the literature. 

Mr. Duke-Elder lately published an 
excellent volume on refraction. In that 
volume brief allusion was made to the 
fact that astigmatism could be tested 
with the cross cylinder. In the United 
States, Thorington, author of one of the 
best-known works on refraction, recent- 
ly issued a new edition of his book. In 
spite of the fact that the cross cylinder 
has been made the subject of numerous 
class demonstrations in the course of 
the past ten years, Thorington com- 
pletely ignores the extremely important 
axis test, and his brief description of the 
test for cylinder strength is grossly in- 
accurate and misleading. 

In Great Britain the cross cylinder 
has been described, and I believe has 
been longest used, by Mr. Maddox; but 
he speaks only of its value for measur- 
ing the amount of astigmatism. In my 
experience, and in that of a good many 
others, the cross-cylinder test for axis 
is by far the more valuable and neces- 
sary of the two. 

(Dr. Edward Jackson has very kind- 
ly called my attention to certain points 
as to the history of the cross cylinder. 
In 1849 George Gabriel Stokes, Irish 
mathematician and physicist, Secretary 
and later President of the Royal So- 
ciety, and Lucasian Professor of Mathe- 
matics at the University of Cambridge, 
described the general principle of 
crossed cylinders ; and such a lens com- 
bination, on account of its rigid mathe- 
matical explanation and _ ingenious 
mechanical device, became widely 
known as the Stokes lens. It is referred 
to in Donders’ Accommodation and Re- 
fraction of the Eye. 


In 1860 William S. Dennett, the jn- 
ventor of the electric ophthalmoscope, 
and proposer of the centrad as a unit 
to express the deviating power of oph- 
thalmic prisms, urged before the 
American Ophthalmological Society 
the use of the Stokes lens in the prac- 
tical testing of refraction. It was after 
working with this rather unwieldy lens 
combination that Jackson developed the 
simplified form, with handle, as a sup- 
plementary lens held in front of the 
lenses in the trial frame for the routine 
testing of astigmatism. After forty 
years’ use Jackson regards it as the 
most important single means we have 
for measuring the refraction of the 
eyes.) 

The cross cylinder as we now use it 
is a compound lens, having a net minus 
strength in one principal meridian ex- 
actly equal to a net plus effect in the op- 
posite principal meridian. It is usually 
manufactured as a minus sphere com- 
bined with a plus cylinder whose 
strength is twice that of the sphere. 
Thus we may have —0.12 D. sphere. 
combined with +0.25 D. cylinder, 
—0.25 D. sphere combined with +0.50 
D. cylinder, —0.50 D. sphere combined 
with +1.00 D. cylinder, or —1.00 D. 
sphere combined with +2.00 D. cylin- 
der. Of these the more commonly use- 
ful are the two middle strengths, 
—0.25 D. sphere combined with +0.50 
D. cylinder, and —0.50 D. sphere com- 
bined with +1.00 D. cylinder. 

The cross cylinder should be placed 
in a circular mount, the handle of which 
must be at 45° with the two opposite 
axes. Any deviation from this adjust- 
ment will render manipulation of the 
apparatus inconvenient, and the test 
possibly inaccurate. 

In figure 1 the upper drawing illus- 
trates the correct mounting of the cross 
cylinder, its two axes at exactly 45° 
with the handle. The lower drawing il- 
lustrates incorrect mounting of the 
cross cylinder, its axes not at 45° with 
the handle. 

The cross cylinder is not placed im 
the trial frame, but is held in front of it, 
and the patient is given an instantane- 
ous choice between two positions of the 
cross cylinder, the handle of which 1s 
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Fig. 1. Showing correct and incorrect ad- 
justment of lens axes to handle. 


rotated quickly between the examiner’s 
thumb and index finger, as shown in 
figure 2, the handle itself retaining the 
same general position during the quick 
“flop” of the cylinder. 


partially, or with difficulty ; and, as the 
cross cylinder is rotated from one posi- 
tion to the other, he is required to say 
in which position he is able more read- 
ily to read any given line of letters. Or, 
as regards each position, he may be 
asked to say which is the lowest line of 
letters that he can even partly read. 

Figures 3 and 4 illustrate the position 
of the cross cylinder before the trial 
frame in testing for strength of cylin- 
drical correction. In figure 3 the plus 
axis of the cross cylinder is parallel 
with that of the lens in the frame, 
whereas in figure 4 the position of the 
cross-cylinder axes has been reversed. 

Except in final tests, or in case of 
doubt as to his understanding of the 
test, the patient should usually not be 
called upon to name the individual let- 
ters, since doing so is apt to familiarize 
him too greatly with the test card. 


Manner of hoiding cross 
cylinder and rotating it 
thumb and finger 


Fig. 2 


The test for strength 

In testing for strength of astigmatic 
correction, the cross cylinder is held 
with first one and then the other of its 
principal axes coinciding with the axis 
in regard to which the presence or ab- 
sence, or change of amount, of astig- 
matism is to be determined. The patient 
ls instructed to look at the lowest line 
of letters which he is able to read even 


I must state here most emphatically 
that the preferred position of the cross 
cylinder indicates simply the general 
character of the change to be made in 
the cylinder in the trial frame, and that 
it is a mistake for the examiner to at- 
tempt to estimate at each step the 
amount of change required. All that is 
necessary is to make an arbitrary 
amount of change of the general char- 
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position or Strength test : number one, 


plus on plus 


Fig. 3 


acter indicated by the patient. Thus, if 


the trial frame contains a minus cylin- 
der with its axis at 60°, and the pre- 
ferred position of the cross cylinder is 
that in which its minus axis is at 60°, 
the strength of the cylinder in the trial 
frame should be increased. The reverse 
would be true if the preferred position 


rength test: numbe rtwo, 


minus on plus 


Fig. 4 


position for 


of the cross cylinder were that in which 
its plus axis was held to correspond 
with the axis of the minus cylinder in 
the trial frame, and vice versa if the 
cylinder in the trial frame is a plus 
cylinder. 

In figure 5 the photographic camera 
imitates as closely as possible the ap- 
pearances produced during tests for 
strength of cylindrical correction. 
Myopic astigmatism axis 60° has been 
partly corrected with —0.50 D. cylinder 
axis 60°. (a) In front of the cylinder in 
the trial frame is held a cross cylinder 


(—0.50 D. sphere combined with +1.00 
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D. cylinder) with first its plus and then 
its minus axis at 60°. The fact that the 
second position makes the type more 
distinct indicates that the strength of 
the minus cylinder in the trial frame js 
to be increased. In (b) the strength of 
the cylinder in the trial frame has been 
increased to —0.75 D. The same test is 
made, and the greater distinctness with 
the second position of the cross cylinder 


Fig. 5. Photographic imitation of appear- 
ances produced during tests for strength of 
cylindrical correction. 


again indicates an increase of the cy- 
linder in the trial frame. In (c) the 
cylinder in the trial frame has been in- 
creased to —1.00 D. This time the cross 
cylinder renders the type equally indis- 
tinct in both positions, indicating that 
the strength of the cylinder in the trial 
frame is now correct. 

Contrary to the statements made by 
Thorington and others, the strength of 
cross cylinder employed, in conjunction 
with the particular line of letters which 
the patient is able to read with either 
position of the cross cylinder, does not 
indicate the exact increase or decrease 
required in the cylinder in the trial 
frame. Simply an increase or a decrease 
is indicated, but after each such charge 
has been made, the test must be re 
peated to determine whether the m 
crease or decrease has been sufficient, 
excessive, or inadequate. The correction 
required is determined when the pa 
tient finds himself unable to read more 
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letters with one position of the cross 
cylinder than with the other; and the 
examiner must remember that at this 
final stage of the test the patient will see 
worse with either position of the cross 
cylinder than he does when the cross 
cylinder has been removed. 

For “roughing out” the strength of 
cylinder required, this test is usually 
rapid and very fairly accurate, espe- 
cially if the patient is called upon each 
time definitely to determine the very 
lowest line on which any letters are 
legible, although I repeat that with all 
cross-cylinder tests the patient needs to 
be carefully warned that he may never 
see so distinctly with the cross cylinder 
before the eye as he does without it. 
In the final fractions, and where the 
axis of astigmatism is nearly or quite 
vertical or horizontal, the test for 
strength is sometimes fallacious, in that 
the patient tends to prefer the position 
of the cross cylinder which produces a 
vertical rather than a horizontal dis- 
tortion of the letters. For this reason, 
after I have found the approximate or 
final axis by means of the cross-cylinder 
tests further to be described, I often 
work out the final fractions of astig- 
matic strength by means of a revolving 
cross, such as is sold by various English 
and American optical firms. Such a dial 
can be set at any axis desired, and so 
avoids the confusion often created in 
the patient’s mind by the presence of 
several other sets of lines beside those 
which the examiner is attempting to 
equalize with cylindrical lenses. 


The test for axis 

The cross-cylinder test for axis is at 
first sight rather more complicated. It is 
based on the principle that two cylin- 
ders of like denomination, superim- 
posed with their axes at an acute angle 
with one another, form a new cylinder 
of different strength, whose axis is in- 
termediate between the two axes of the 
Separate lenses. 

If we lay a +1.00 D. cylinder upon 
another +1.00 D. cylinder, so that the 
two plus axes are 45° apart, the com- 
bination will be about equivalent to a 
+0.25 D. sphere combined with a 
+1.50 D. cylinder, whose axis is ex- 


actly midway between the two separate 
axes. If the two plus cylinders are of 
unequal strength, the new axis will be 
nearer the axis of the stronger indi- 
vidual cylinder. 


new, intermediate axis 1s produced when plus 
cylinder put over plus. or minus over minus, 


with axes 4S degrees apart 
Fig. 6 


Figure 6 illustrates the principle up- 
on which the cross cylinder is used in 
testing for axis. In the drawing to the 
left, ‘two plus cylinders of equal 
strength are superimposed with their 
axes 45° apart. The resultant is a weak 
sphere combined with a stronger cylin- 
der whose axis, as indicated by the ar- 
row, is*midway between the two orig- 
inal axes. In the drawing to the right, 
two minus cylinders of equal strength 
are superimposed, and in this the arrow 
illustrates the position of the resultant 
minus axis of the sphero-cylindrical 
combination thus produced. 
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Figure 7 illustrates what takes place 
when a cross cylinder is held with its 
axes at 45° with the axis of a trial 
cylinder. If the trial cylinder is plus, a 
new plus axis is produced in the general 
position indicated by the straight dotted 
line. 

Figure 8 illustrates schematically the 
position of the cross cylinder in front 
of the trial frame in testing for axis. 
The axis of the cylinder in the trial 
frame is here 90°. In the upper drawing 
the plus axis of the cross cylinder is at 
135° and the minus axis at 45°; while 
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in the dotted outline below the relative 
positions of the axes of the cross cylin- 
der have been reversed. 

Figure 9 illustrates inaccurate plac- 
ing of the cross cylinder in testing for 
axis, the axes of the cross cylinder not 
being at 45° with the axis (A) of the 
test cylinder. 


Fig. 9. Inaccurate placing of cross cylin- 
der in testing for axis. 


Suppose now that we have in the trial 
frame a —1.00 D. cylinder with its axis 
at 90°, and we wish to determine 
whether the axis should be changed in 
either direction from the exactly ver- 
tical position. A cross cylinder—say 
—0.50 D. sphere combined with +1.00 
D. cylinder—is held with its two axes 
45° from the axis of the cylinder in the 
trial frame. If the minus axis of the 
cross cylinder is at 45°, there is pro- 
duced before the patient’s eye a new 
cylindric effect at an axis midway be- 
tween 90° and 45°, that is, at 67.5°. If, 
on the other hand, the minus axis of the 
cross cylinder is at 135°, the resulting 
minus cylinder has its axis midway be- 
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tween 90° and 135° or at 112.5°. If the 
axis of the patient’s astigmatic error 
lies nearer 45° than 135°, he may find 
the test-type blurred by either position 


: of the cross cylinder, but the blur will 


be less pronounced when the cross 
cylinder is held with its minus axis at 
45° than when it is held with its minys 
axis at 135°. The change in position of 
the cross cylinder is again made by 
simple rotation of the otherwise sta- 
tionary handle between the examiner’s 
thumb and index finger. 

The patient having expressed a pref- 
erence as between the two positions of 
the cross cylinder, we must move the 
minus axis of the lens in the trial frame 
toward the preferred position of the 
minus axis of the cross cylinder. Again 
I must emphasize that we have no ex- 
act indication as to how far this change 
of axis should be carried. The cylinder 
in the trial frame is moved arbitrarily 
any distance in the indicated direction, 
and the test with the two positions of 
the cross cylinder is again made, only 
this time the axis of the cross cylinder 
must be at 45° with the new position, 
and not with the original position of 
90°. 

At every new test it is essential that 
the cross cylinder shall adapt itself to 
the changed position of the cylinder 
which is in the trial frame, maintaining 
the 45° angle between its respective 
axes and the axis of the trial-case lens. 

We may now have shifted the post- 
tion of the cylinder in the trial frame 
either too far or not far enough. In 
either case the next test with the cross 
cylinder will tell us whether to go 
farther or to come part of the way back. 
But, as we gradually diminish the range 
of alteration in the position of the cylin- 
der in the trial frame, we shall at last 
reach an axis at which the patient 1s 
unable to read any more or fewer of the 
letters with one position of the cross 
cylinder than with the other. We have 
then arrived at the desired point and 
have determined the correct axis re 
quired by the patient, subject to any 
change which may be obtained im 
checking up the strength of sphere and 
cylinder. 

In figures 10 and 11 the photographic 
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Fig. 10. Photographic imitation of tests for 
axis. 


2. 


camera imitates as closely as possible 
the appearances presented to the pa- 
tient’s eye during tests with the cross 
cylinder for the axis of the correcting 
cylinder. In figure 10, (a) is the appear- 
ance of the test-type as photographed 


weroprer 


Fig. 11. 
for axis. 


Photographic imitation of tests 


through the non-astigmatic photo- 
graphic lens. (b) is the result of produc- 
ing in the photographic lens a myopic 
astigmatism of 1.00 D., axis 60°. In (c) 


this oblique myopic astigmatism of 1.00 
D. has been imperfectly corrected with 
—1.00 D. cylinder axis 90°. In (d) a 
cross cylinder (—0.50 D. sphere com- 
bined with +1.00 D. cylinder) is held 
with its minus axis first at 135°, and 
then at 45°. The vastly greater distinct- 
ness produced by the second position 
calls for a marked shifting of the minus 
axis of the correcting cylinder toward 
45°. 

In Fig. 11, at (e) and (e) the axis 
of the minus cylinder in the trial frame 
has been moved to 75°. The cross cylin- 
der is rotated with its minus axis first 
at 120°, and then at 30°. The greater 
distinctness produced by the second 
position calls for a further shifting of 
the axis of the test cylinder in the same 
direction as before. In (f) and (f) the 
axis of the minus cylinder in the trial 
frame has been moved to 67.5°. The 
minus axis of the cross cylinder will 
therefore be first held at 112.5°, and 
then at 22.5°. Again, although less de- 
cidedly, a further shifting of the axis of 
the test.cylinder in the same direction 
as before is called for by the greater 
distinctness produced by the second 
position. In (g) and (g) the axis of the 
minus cylinder in the trial frame has 
been moved to 55°. The minus axis of 
the cross cylinder is first held at 100°, 
and then at 10°. The greater distinct- 
ness produced by the first position in- 
dicates that the axis of the test cylinder 
has been moved too far. In (h) and (h) 
the axis of the minus cylinder in the 
trial frame has been moved back to 60°. 
The minus axis of the cross cylinder is 
held first at 105°, and then at 15°. The 
equal indistinctness of the type with 
these two positions of the cross cylinder 
indicates that the correct axis has been 
found. 


General considerations 


It may not be amiss to say a word 
with regard to a proposal which I have 
noticed in the advertising of a British 
optical firm to the effect that the mark- 
ing of the cross cylinder should be in ac- 
cordance “with the power of the total 
astigmatism of the lens—that is, the dif- 
ference between the powers of the mer- 
idians marked plus and minus.” It ap- 
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axis of trial case lens aS 
Fig. 8 


in the dotted outline below the relative 
positions of the axes of the cross cylin- 
der have been reversed. 

Figure 9 illustrates inaccurate plac- 
ing of the cross cylinder in testing for 
axis, the axes of the cross cylinder not 
being at 45° with the axis (A) of the 
test cylinder. 


Fig. 9. Inaccurate placing of cross cylin- 
der in testing for axis. 


Suppose now that we have in the trial 
frame a —1.00 D. cylinder with its axis 
at 90°, and we wish to determine 
whether the axis should be changed in 
either direction from the exactly ver- 
tical position. A cross cylinder—say 
—0.50 D. sphere combined with + 1.00 
D. cylinder—is held with its two axes 
45° from the axis of the cylinder in the 
trial frame. If the minus axis of the 
cross cylinder is at 45°, there is pro- 
duced before the patient’s eye a new 
cylindric effect at an axis midway be- 
tween 90° and 45°, that is, at 67.5°. If, 
on the other hand, the minus axis of the 
cross cylinder is at 135°, the resulting 
minus cylinder has its axis midway be- 


tween 90° and 135° or at 112.5°. If the 
axis of the patient’s astigmatic error 
lies nearer 45° than 135°, he may find 
the test-type blurred by either position 
of the cross cylinder, but the blur will 
be less pronounced when the cross 
cylinder is held with its minus axis at 
45° than when it is held with its minus 
axis at 135°. The change in position of 
the cross cylinder is again made by 
simple rotation of the otherwise sta- 
tionary handle between the examiner’s 
thumb and index finger. 

The patient having expressed a pref- 
erence as between the two positions of 
the cross cylinder, we must move the 
minus axis of the lens in the trial frame 
toward the preferred position of the 
minus axis of the cross cylinder. Again 
I must emphasize that we have no ex- 
act indication as to how far this change 
of axis should be carried. The cylinder 
in the trial frame is moved arbitrarily 
any distance in the indicated direction, 
and the test with the two positions of 
the cross cylinder is again made, only 
this time the axis of the cross cylinder 
must be at 45° with the new position, 
and not with the original position of 
90°. 

At every new test it is essential that 
the cross cylinder shall adapt itself to 
the changed position of the cylinder 
which is in the trial frame, maintaining 
the 45° angle between its respective 
axes and the axis of the trial-case lens. 

We may now have shifted the posi- 
tion of the cylinder in the trial frame 
either too far or not far enough. In 
either case the next test with the cross 
cylinder will tell us whether to go 
farther or to come part of the way back. 
But, as we gradually diminish the range 
of alteration in the position of the cylin- 
der in the trial frame, we shall at last 
reach an axis at which the patient is 
unable to read any more or fewer of the 
letters with one position of the cross 
cylinder than with the other. We have 
then arrived at the desired point and 
have determined the correct axis re- 
quired by the patient, subject to any 
change which may be obtained in 


checking up the strength of sphere and 


cylinder. 
In figures 10 and 11 the photographic 
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Fig. 10. Photographic imitation of tests for 
axis. 


camera imitates as closely as possible 
the appearances presented to the pa- 
tient’s eye during tests with the cross 
cylinder for the axis of the correcting 
cylinder. In figure 10, (a) is the appear- 
ance of the test-type as photographed 
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_ Fig. 11. 
for axis. 


Photographic imitation of tests 


through the non-astigmatic photo- 
graphic lens. (b) is the result of produc- 
ing in the photographic lens a myopic 
astigmatism of 1.00 D., axis 60°. In (c) 


this oblique myopic astigmatism of 1.00 
D. has been imperfectly corrected with 
—1.00 D. cylinder axis 90°. In (d) a 
cross cylinder (—0.50 D. sphere com- 
bined with +1.00 D. cylinder) is held 
with its minus axis first at 135°, and 
then at 45°. The vastly greater distinct- 
ness produced by the second position 
calls for a marked shifting of the minus 
axis of the correcting cylinder toward 
45°. 

In Fig. 11, at (e) and (e) the axis 
of the minus cylinder in the trial frame 
has been moved to 75°. The cross cylin- 
der is rotated with its minus axis first 
at 120°, and then at 30°. The greater 
distinctness produced by the second 
position calls for a further shifting of 
the axis of the test cylinder in the same 
direction as before. In (f) and (f) the 
axis of the minus cylinder in the trial 
frame has been moved to 67.5°. The 
minus axis of the cross cylinder will 
therefore be first held at 112.5°, and 
then at 22.5°. Again, although less de- 
cidedly, a further shifting of the axis of 
the test cylinder in the same direction 
as before is called for by the greater 
distinctness produced by the second 
position. In (g) and (g) the axis of the 
minus cylinder in the trial frame has 
been moved to 55°. The minus axis of 
the cross cylinder‘is first held at 100°, 
and then at 10°. The greater distinct- 
ness produced by the first position in- 
dicates that the axis of the test cylinder 
has been moved too far. In (h) and (h) 
the axis of the minus cylinder in the 
trial frame has been moved back to 60°. 
The minus axis of the cross cylinder is 
held first at 105°, and then at 15°. The 
equal indistinctness of the type with 
these two positions of the cross cylinder 
indicates that the correct axis has been 
found. 


General considerations 


It may not be amiss to say a word 
with regard to a proposal which I have 
noticed in the advertising of a British 
optical firm to the effect that the mark- 
ing of the cross cylinder should be in ac- 
cordance “with the power of the total 
astigmatism of the lens—that is, the dif- 
ference between the powers of the mer- 
idians marked plus and minus.” It ap- 
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pears to me that this plan is just as 
likely to prove confusing as the older 
plan of marking the cross-cylinder 
handle with the net plus or minus 
strength in either meridian. The ex- 
pression “cross cylinder” originally im- 
plied that a plus cylinder in one me- 
ridian was combined with a minus 
cylinder of the same strength in the op- 
posite meridian. 

Like all other astigmatic tests, this 
one is usually more likely to be success- 
ful if the accommodation is relaxed, 
and, therefore, if whatever spherical 
lens is in the trial frame is so strong a 
plus or so weak a minus as barely to al- 
low the patient to obtain his full visual 
acuity. Further, for critical decisions, 
the patient must base his comparison 
of the two positions of the cross cylin- 
der upon a study of the lowest line of 
letters which he can even partially or 
imperfectly read. It must also be re- 
membered that the vision with the cross 
cylinder before the eye is very com- 
monly less distinct than without it, and 
especially that at the final strength or 
axis obtained the cross cylinder blurs 
the vision equally in both positions of 
the test. 

It is delightful to notice with what 
ease one may obtain very exact meas- 
urements of astigmatism with the cross 
cylinder in children of very early school 
age, even before the use of a cycloplegic. 

Choice of cross cylinder.—For eyes 
with good visual acuity, the test for 
axis may usually be made satisfactorily 
by means of the 0.25 D. cross cylinder, 
that is, —0.25 D. sphere with +0.50 D. 
cylinder. For the earlier stages of test- 
ing a high error, or sometimes as a 
check in exceptionally variable cases, 
the 0.50 D. cross cylinder, that is —0.50 
D. sphere combined with +1.00 D. 
cylinder, is useful. The 1.00 D. cross 
cylinder, that is, —1.00 D. sphere com- 
bined with + 2.00 D. cylinder, is of value 
in relatively amblyopic cases. In the 
early stages of measuring the patient’s 
correction after a cataract extraction, 
this very strong cross cylinder enables 
one to obtain most satisfactory results, 
even when the visual acuity is relative- 
ly poor, particularly if the patient is 
placed at first at a short distance (one 


or two meters) from the Snellen chart. 
In such a case the 1.00 D. cross cylinder 
(—1.00 D. sphere with +2.00 D. cylin- 
der) may even be resorted to without 
any preliminary information from the 
ophthalmometer or the retinoscope. 

I do not wish to be understood as 
recommending that the cross cylinder 
shall be used to the practical exclusion 
of retinoscopy. But, as a matter of fact, 
it is entirely possible to obtain with the 
cross cylinder a satisfactory measure- 
ment of the refraction at the trial case 
without any preliminary dependence 
upon the retinoscope. 

Suppose, for example, the patient has 
never worn a correction. Other general 
indications suggest that he is hyperopic. 
Using either unilateral or bilateral 
fogging, the single eye directly under 
examination may have its fogging 
rapidly reduced until it barely obtains 
the maximum vision possible with a 
simple plus sphere. Next a cross cylin- 
der may be held before the eye with its 
plus axis first vertical and then hori- 
zontal, and the patient invited to indi- 
cate with which position he is able to 
read the greater distance down the 
chart. If he makes a selection, a plus or 
minus cylinder may be inserted as in- 
dicated, plus vertical if cross cylinder 
plus vertical gave the clearer vision, or 
plus horizontal if the opposite effect 
was obtained; or the equivalent rela- 
tionship of the minus cylinder. The 
cross-cylinder test may be repeated so 
long as any further choice is made by 
the patient. From time to time it may 
be necessary slightly to increase or 
diminish the plus sphere. \When the pa- 
tient has difficulty in making a choice as 
to the two positions, vertical and hori- 
zontal, of the cross cylinder axis, we 
may proceed to the axis test, using the 
axes of the cross cylinder at 45° with 
the axis of the cylinder in the trial 
frame. Moving the axis of the trial case 
lens arbitrarily with each choice by the 
patient, until the point is reached at 
which he sees with an equal amount of 
blur in either position, we have at least 
roughly determined the axis, and can 
go back to revision of the strength of 
the cylinder, with any further necessary 
modification in the sphere. 
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If no choice can be obtained as be- 
tween the vertical and horizontal posi- 
tions, it is a good plan to try the 60° and 
150° positions and then the 120° and 
30° positions. 

Suppose that after careful checking 
backward and forward, by placing a 
weak cylinder in the frame at either of 
these axes and making the cross-cylin- 
der test for strength, the patient has 
shown an inability to accept even the 
smallest cylinder in any of these six 
meridians. We have then rather defi- 
nitely, for the time being, excluded the 
existence of any astigmatism. But, from 
whatever meridian furnishes a definite 
indication of cylinder, we may proceed 
to work out further steps as to strength 
and axis. The use of six meridians for 
this procedure instead of merely those 
at 90, 180, 45, and 135° is rather more 
completely reliable as to the exclusion 
of a weak astigmatic error. 

In the following terms, in an editorial 
in the American Journal of Ophthal- 
mology for August, 1929, I called atten- 
tion to the community of principle in- 
volved in Lindner’s cylinder skiascopy 
and the axis test for astigmatism with 
the cross cylinder: 

“To some remarks made by Stock at 
the London International Congress of 
1913, Lindner attributes his own first 
appreciation of the fact that the be- 
havior of the retinoscopic shadow with 
a cylinder at the wrong axis before the 
eye is dependent upon the laws of 
crossed cylinders. Alike he who has 
difficulty in appreciating just what hap- 
pens in using the cross-cylinder test 
for the astigmatic axis, and he who is 
puzzled by the behavior of the cylin- 
der inaccurately placed in retinoscopy, 
will derive profit from a few simple ex- 
periments with the cylindrical lenses of 
the trial case. 

“If two equal plus (or minus) cylin- 
ders are placed in optical contact so 
that their axes form an acute angle 
with one another, they will be found to 
have formed a new sphero-cylindrical 
combination whose axis is midway be- 
tween the two primary axes. If similar 
but unequal cylinders are used, the new 
axis will lie between the two primary 
axes, but nearer to the axis of the 


stronger cylinder. If a plus cylinder and 
a minus cylinder are placed in optical 
contact so that their respective axes 
form an acute angle with one another, a 
new sphero-cylindrical combination 
will be formed, whose plus axis lies out- 
side the acute angle in the direction cor- 
responding to the primary minus axis. 
The displacement of the new plus or 
minus axis will depend upon the rela- 
tive strength of the two primary cylin- 
ders. 

“Upon these simple qualities of com- 
bined cylindrical lenses, demonstration 
of which is readily available to every 
refractionist, depends the technique of 
cylinder skiascopy, as well as each step 
of the manipulations of the subjective 
test for axis with the cross cylinder.” 

It may be worth while to mention 
briefly the arrangement by which 
photographs were obtained to demon- 
strate the effect of the cross-cylinder 
tests as they appear to the patient. It 
was necessary to carry the same couple 
of lines through the whole series of 
photographs for the purpose of com- 
parison, although the patient naturally 
does not look at the same part of the 
test chart throughout the examination. 
It was also necessary to discover which 
stop of the photographic lens was ap- 
parently best adapted for showing an 
adequate distinction; this proved to be 
F 11; smaller stops produced too uni- 
form an appearance, having the same 
effect as the stenopeic disc before a 
patient’s eye. 

A pasteboard tube was fitted to the 
camera lens, the outer end of the tube 
being left open above for insertion of 
lenses into several cells which were 
formed by pasting strips of pasteboard 
in the floor of the tube. The camera was 
rendered astigmatic by placing a 1 D. 
+ cylinder in the cell nearest the 
camera lens, the axis arbitrarily se- 
lected being 60° when dealing with the 
axis test. This lens was left in place 
throughout the making of the series of 
axis photographs. Next to this cylinder 
was first placed a —1 D. cylinder axis 
90°, to prepare the way for a series of 
cross-cylinder tests to correct the axis 
of this neutralizing cylinder. Then the 
tests were carried out in the order al- 
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ready explained and each test was 
photographed. To secure absolutely 
comparable photographic prints in a 
series of demonstrations like this, the 
photographic plates must be exposed 
for the same length of time, preferably 
in rather quick succession, so as to pro- 
vide against variations in electric cur- 
rent or in room temperature; and they 
should then be developed in the same 
developing tank simultaneously and for 
exactly the same length of time. The 
prints should also be made under identi- 
cal conditions, especially as to distance 
from the printing lamp and as to ex- 
posure. In my first series of photo- 
graphs I did not accomplish quite suf- 
ficient uniformity of technique, but I 


H. CRISP 
think the series now shown demon- 
strates an adequate control. 

Considering the prevalence and im- 
portance of astigmatic errors in the pro- 
duction of eye-strain and other visual 
disturbances, and the great facility of 
astigmatic measurements’ with the 
cross cylinder, this simple device may 
not unreasonably be regarded as one of 
the most useful and important in oph- 
thalmology ; and I feel that if in my 
professional career I never accom- 
plished anything more than to popu- 
larize these tests, I should have done a 
most important service to the profes- 
sion of ophthalmology, and hence to the 
public. 

530 Metropolitan building. 
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A STUDY IN TONOMETRIC MEASUREMENTS 


Pierce Snore, M.D., M.SC. (MED.) 
CAMDEN, NEW JERSEY 


A comparison of the readings of the Schigtz, McLean and Bailliart tonometers upon 
the same eyes in a large series of cases was made and is summarized in this article. 
Several interesting conclusions were reached. Different instruments of the same make 
may be expected to vary considerably. A given reading with one tonometer was equiva- 


lent to a variety of readings with others, so 


no useful table of equivalents could be 


made. Any reading of any tonometer may represent different values in mm. Hg. as there 
are variables in tonometry which cannot be exactly controlled. Abstract of thesis sub- 
mitted to the Faculty of Ophthalmology of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree of 
Master of Medical Science [M. Sc. (Med.)] for graduate work in ophthalmology. 


The multiplicity of tonometers in 
general use and the interpretation of 
their readings have become sources of 
considerable confusion in ophthalmic 
practice. To obviate this it seemed to 
the writer that the study of a series 
of cases to establish a comparative 
table would be of value. The purpose 
of this clinical investigation was to 
compile such a table for three popular 
tonometers, namely, the Schigtz, the 
McLean, and the Bailliart. 

A survey of the literature revealed 
two comparative tables of the Schigtz 
and McLean tonometers. Dr. William 
McLean’s® comparison was based on 
readings on a cat’s eye and contained 
sixteen comparative values. The 
Schigtz readings in this table were 
given according to the original Schigtz 
graphs. 

An assistant of Dr. Schigtz® made 
the other comparative table, eighteen 
values being listed. These were contra- 
dictory to considerable extent. 
Neither this table nor that of Dr. Wil- 
lam McLean gave sufficient compara- 
tive values to be general in applica- 
tion. Our intent was to compile a chart 
giving a sufficient number of values 
to be practical, based upon application 
of the tonometers to human eyes. 

The Bailliart tonometer because of 
its several new and practical features 


has bid for a place in the ophthalmolo-_ 


gist’s armamentarium. These features 
include the direct reading in mm. Hg., 
no weights to change, and applicability 
in the erect posture and upon the 
sclera. For these reasons it was in- 
cluded in this study. 

Bailliart"! stated that his tonometer 


had been standardized with the Schigtz 
instrument and adjusted to read the 
same as the Schigtz. It therefore 
seemed desirable to determine if the 
Bailliart and Schigtz tonometers did 
read the same when applied to the 
same eyes. If there were differences 
between these two tonometers, a com- 
parative chart should be compiled as 
for the Schigtz and the McLean. No 
comparative study of the Schigtz and 
the Bailliart tonometers been 
available in the literature. 

Approximately ten thousand tonom- 
eter readings were taken for this 
study. One thousand, six hundred and 
eighty-seven of these, taken upon two 
hundred and twenty eyes, were se- 
lected for further consideration. The 
others were rejected because the ap- 
plication of tonometers lowered the in- 
traocular tension, making parallel read- 
ings impossible. 

A reading with a Schigtz tonometer 
was obtained before and after each 
series of tensions. Only those are here- 
in considered in which the Schigtz in- 
strument gave, after taking the series, 
the same reading, or a reduction in 
tension not greater than one division 
on the Schigtz scale as compared with 
the prior reading. The only exceptions 
are readings with the McLean tonom- 
eter since it was found that the 
Schigtz reading was always lower af 
ter application of the McLean instru 
ment. 

The corneal curvature was deter- 
mined in all cases with an ophthal- 
mometer. No cases were further 
studied which showed irregularities, 
unusually high or low curvature, or a 
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large amount of astigmatism of the an- 
terior surface of the cornea. 

It may be noted here that Priestley 
Smith™ stated, “The eye is softer af- 
ter application of a tonometer by ex- 
pression of fluid from the anterior 
chamber. Absence of this softening is 
apparently a nearly constant indication 
of obstructive changes in the filtration 
angle.” Although it was found during 
this study that most eyes became softer 
after applying a tonometer to the cornea 
a few times, many normal eyes of 
17 to 22 mm. Hg., Schigtz, did not be- 
come altered in intraocular tension by 
several applications of various tonom- 
eters. Many glaucomatous eyes be- 
came softer after applying tonometers 
a few times. The tension became less in 
practically all eyes after applying the 
McLean tonometer two to four times. 
Apparently some factor other than the 
patency of the filtration angle must 
play a role in this softening. 


Comparison of readings with five 
Schigtz tonometers 

In this study it was found that five 
Schigtz tonometers, all in good repair, 
gave different readings when applied 
to the same eyes. Three of these tonom- 
eters were manufactured in Norway. 
Two of them were certified. The other 
two were of different German manu- 
facture. 

The readings with these tonometers 
occasionally differed as much as 15 
mm. Hg. in eyes of normal intraocular 
tension and 15 to 20 mm. Hg. in glau- 
comatous eyes. Differences of 5 to 10 
mm. Hg. were common. Exact agree- 
ment was unusual. 

That various Schigtz tonometers ap- 
parently in good condition give differ- 
ent readings has been known for some 
time. Schigtz in speaking of Priestley 
Smith’s work with the Schigtz tonom- 
eter’? ® stated, “The discrepancy” be- 
tween Priestley Smith’s and Schigtz’s 
findings “is undoubtedly owing to the 
tonometer which he used not measur- 
ing exactly in accordance with my 
standard tonometer”, Arnold and Kar- 
pow™ also referred to differences be- 
tween Schigtz tonometers especially 
when of different manufacture. 
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Comparison of readings with the 
different weights of the Schigtz 
tonometer* 

A comparison of readings with the 
different weights of a Schigtz instru- 
ment was made and tabulated as mm. 
Hg. according to Schigtz’s original 
table of equivalents and also according 
to his newest table of values. Readings 
with the different weights did not agree 
with either set of values. These differ- 
ences ranged from 3 to 5 mm. Hg. in 
the lower tensions, to 10 and 15 mm. 
Hg. in the higher. A few agreed ex- 
actly using the new tables of values; 

It is further to be noted that the mm. 
Hg. values for the Schigtz tonometer 
are merely averages and in no sense 
exact values. Schigtz, in fact, preferred 
and Priestley Smith advised the use 
of fractions of weights and readings 
rather than mm. Hg. Schigtz stated, 
“the same index of deflection does not 
in all eyes represent the same inter- 
nal pressure”. He further stated® “We 
may safely assume that for each de- 
gree of pressure the maximum and 
minimum deviations in living eyes will 
be about the same as we have found 
on dead eyes. Notice that the interval 
between the maximum and minimum 
graphs is not small; thus with 29 mm. 
Hg., one may have in different eyes 
deflections varying from 2.2 to 4 mm.; 
with 15 mm. Hg., one may have de- 
flections from 6.2 mm. right up to 94 
mm. Consequently with a deflection of 
3 mm. (5.5 weight) the pressure will 
as a rule no doubt be about 29 mm. 
Hg., but the deflection might properly 
be referable to the minimum graph and 
to intraocular pressure of 26 mm. Hg. 
or to the maximum graph and a pres- 
sure of 33 mm. Hg. This should abso- 
lutely be borne in mind when using a 
tonometer ; the deflection of the pointer 


*Dr. William McLean” demonstrated in 
1919 that the readings with the different 
weights of the Schigtz tonometer did not 
agree when using the original table of 
equivalents in mm. Hg. 

~The readings 10 Gm./6 and 7.5 Gm/4 
were obtained upon the same eyes, the value 
in mm. Hg. for each of these by the 1925 
table being given as 36 mm. Hg. Also 10 
Gm./9 and 7.5 Gm./6 checked on several dif- 
ferent eyes, the value given for each of these 
being 23 mm. Hg. 
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does not indicate precise pressure but 
a pressure range which for the 5.5 gm. 
weight is about 6 to 8 mm. Hg., for 
the 7.5 gm. weight 8 to 10 mm. Hg., 
for the 10 gm. weight about 13 mm. 
Hg., and for the 15 gm. weight about 
15 mm. Hg., nor can it be otherwise 
when we take into consideration the 
individual peculiarities in the size of 
eyes and in the thickness and elastic- 
ity.” 

Comparison of readings obtained with 

McLean and Schigtz tonometers 


With two Schigtz tonometers and 
with two McLean tonometers, a com- 
parative study was made and tabu- 
lated. It was found that the equivalent 
values of these two kinds of tonomet- 
ers were about as given by McLean 
and Schigtz on the average, but be- 
tween the maximum equivalents for 
any given Schigtz reading there was a 
considerable range of McLean read- 
ings. 

It was concluded that there was no 
exact parallel between readings ob- 
tained with the Schigtz and with the 
McLean tonometers. For example, a 
36 mm. Hg. McLean was obtained 
with an eye that gave a deflection of 
5mm. with the 5.5 gm. weight or 22 
mm. Hg. Schigtz, and another eye that 
gave 36 mm. Hg. with the McLean 
tonometer read 5.5/3 Schigtz or 33 
mm. Hg. Again an eye gave 41 mm. 
Hg. McLean and 5.5/3.5 or 27.5 mm. 
Hg. Schigtz, while another eye which 
gave 41 mm. Hg. McLean read 7.5/4 
or 36 mm. Hg. Schi¢tz. 

The table compiled from our find- 
ings contained the average maximum 
and minimum equivalents in McLean 
readings in mm. Hg. for twenty-six 
different Schigtz readings in mm. Hg. 
Since a wide range of equivalents with 
one tonometer was found for any given 
reading with the other, no chart of ex- 
act or nearly exact equivalents could 
be given and only such a chart could 
have much practical value. 


Comparison of readings with the Bail- 
liart and the Schigtz tonometers 


In 1923 Bailliart devised a spring 
tonometer, which he standardized with 
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the Schigtz tonometer. He stated that 
his tonometer gave the same reading 
in mm. Hg. as the Schi¢gtz did. 

The advantages given for the Bail- 
liart tonometer were that it was sim- 
ple to use, that it read directly in mm. 
Hg., and had no weights to change. 
Bailliart claimed that it read as-ex- 
actly with the patient in the erect as 
in the recumbent posture. This tonom- 
eter was equipped with a separate 
scale for reading tensions when ap- 
plied to the sclera. 

A series of tensions was taken com- 
paring the Schigtz with the Bailliart 
tonometer. On the average the Bail- 
liart tonometer agreed fairly closely 
with the Schigtz, the usual variation 
being 3 to 5 mm. Hg. Occasionally 
large differences between the two were 
encountered ; in one instance a 35 mm. 
Hg. Schigtz gave a 16 mm. Hg. read- 
ing with the Bailliart tonometer. 


Comparison of the readings obtained 
with the Bailliart tonometer when 
applied to the cornea and to the 
sclera, both in the recumbent and 
in the erect postures 


The readings taken upon the cornea 
in the erect posture were taken with 
the eyes directed 45 degrees upward, 
as Bailliart suggested, as nearly as 
could be estimated, and the slider 
pulled down sufficiently to expose the 
second division mark upon the cylin- 
drical tube. 

Between the readings with the Bail- 
liart tonometer applied in the recum- 
bent posture and in the erect posture, 
upon the cornea, there were frequent 
discrepancies. 

When the values with the patient in 
the recumbent posture were compared 
with the values obtained with the pa- 
tient in the erect, the tonometer being 
applied to the cornea in each case, they 
were found to agree exactly in 25.5 per- 
cent of cases, differed less than 3 mm. 
Hg. in 50 percent, differed more than 
3 mm. Hg. and less than 6 mm. Hg. 
in 16 percent, differed more than 6 
mm. Hg. in 8.5 percent of cases. In 
only one instance was there a differ- 
ence greater than 6 mm. Hg. noted in 
readings obtained on the cornea in the 
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two postures with the Schigtz reading 
below 30 mm. Hg. 

By substituting the scleral foot for 
the corneal one and reading the red 
figures on the dial, tonometer readings 
were obtained upon the sclera. The 
scleral readings were all taken 15 mm. 
from the temporal limbus in the 180° 
meridian. The scleral readings fre- 
quently agreed with the cornea re- 
cumbent readings, but often there was 
a great difference. However Bailliart 
made no claim for the exactitude of 
this method because of the great vari- 
ation in scleral curvature, but merely 
remarked that this method was of 
value in corneal disease and further 
that a high scleral reading almost al- 
ways meant a rise of intraocular pres- 
sure. This we found to be true for in 
only one case was a high tension read- 
ing obtained upon the sclera when the 
tension Schigtz was within normal lim- 
its. However the converse of this did 
not hold true as low tensions were ob- 
tained upon the sclera when tension 
Schigtz was elevated. 


Malplacement of tonometers 

A series of tensions was taken with 
all the tonometers that have been men- 
tioned, applied a slight amount off the 
corneal center but erect. Another series 
was taken with the tonometers applied 
to the corneal center but not quite 
erect. All the tonometers applied in 
these two fashions read from 3 to 12 
mm. Hg. too low, except the Bailliart. 

When applied to the corneal center 
but tilted, it was found that the Bail- 
liart tonometer read almost always the 
same as with the tonometer erect, but 
when applied erect but off the corneal 
center, it read as inaccurately as the 
others. 


The variables that render tonometry 
inexact 


Both Jackson and Priestley Smith 
have discussed these fully (17 and 33). 
The principal variables may be listed as 
follows: 

1. Impressibility of the cornea. 

2. Distensibility of the corneo-scleral 
coat. 
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3. Compressibility of the choroid. 

4. Freedom of outflow of the aque- 
ous. 

5. Amount and compressibility of 
the orbital fat. : 

6. Corneal curvature. 

7. Size of globe, as other things be- 
ing equal a large globe will distend 
more than a small one. 


Errors encountered in taking tonom- 
eter readings: 


1. Tonometer not applied to corneal 
center. 

2. Tonometer not erect. 

3. Fingers pressing upon globe. 

4. Lids touching cup-shaped base. 

5. Patient squeezing lids. 

6. Unsteadiness of fixation of the 

7. Not correcting for movement of 
the eye when covered, the movement 
being due to heterophoria. 

8. Pressing down or lifting up on 
tonometer handle with the Schigtz or 
McLean tonometers. This is regulated 
on the Bailliart tonometer. 


Conclusions 


1. Since a given reading with either 
the Schigtz, McLean, or Bailliart to- 
nometer was found to be equivalent 
to a considerable variety of readings 
with either of the others, no table of 
equivalent values could be made. On 
the average the Schigtz and Bailliart 
tonometers read about the same. Com- 
parison of tonometer readings with the 
McLean and Schigtz instruments was 
approximately as given by McLean 
and Schiotz if only averages were to 
be considered. 

2. The Schigtz tonometer does not 
measure a definite intraocular pressure 
as shown by Schigtz’s tables of mint 
mum and maximum equivalents in 
mm. Hg. The values given by him 
were mere averages and any given 
Schigtz reading may be produced by 
any of a considerable number of differ- 
ent intraocular pressures. 

3. Schigtz values for the different 
weights were found to be not strictly 
accurate by either his old or new ta 
ble of equivalents in mm. Hg. 
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4. Different Schigtz tonometers in 
good repair often gave different read- 
ings when applied to the same eye. 

5. The Bailliart tonometer applied 
to the cornea in the erect posture gave 
readings which agreed with the ones 
obtained with the same tonometer ap- 
plied to the cornea, with the patient 
recumbent, or differed less than 3 mm. 
Hg., in 75 percent of cases. 

6. Scleral readings with the Bailliart 
tonometer were often surprisingly ac- 
curate, but just as often surprisingly 
inaccurate. 

7. A high scleral reading with the 
Bailliart tonometer applied 15 mm. 
from the limbus over the insertion of 
the external rectus muscle appeared 
almost surely to be an indication of 
increased intraocular pressure. 


8. A fall of tension after application 
of a tonometer to an eye was the rule 
both with normal and with glaucoma- 
tous eyes, seeming to have little, or no, 
relation to obstructive changes in the 
filtration angle. 

9. No tonometer may be expected 
to give any definite idea of intraocular 
pressure until the variables which en- 
ter into tonometry can be controlled or 
calculated. 

10. Probably the Schigtz, McLean, 
or Bailliart tonometers give a closer 
estimation of intraocular pressure than 
human fingers can. In taking repeated 
tensions on the same eye with the 
same tonometer the comparative read 
ings are of great value since all varia- 
bles remain constant. 


511 Cooper Street. 
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CHICAGO OPHTHALMOLOGI- 
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December 21, 1931 
Dr. FRANK BRAWLEY, president 


Partial embolism of central retinal 
artery 

Dr. M. L. Fork presented a man thirty- 
five years of age, who had been re- 
ferred to the eye department of the Uni- 
versity of Illinois on November 30. 
Five days previously there had been 
sudden loss of vision in the right eye. 
The vision was hand movements at 
one foot. There was a large milky 
white area, 4 to 5 p.d. in diameter, about 
the macular region, with a cherry red 
spot in the center. The retina between 
the disc and macula supplied by a cilio- 
retinal vessel was of normal color. The 
arteries were slightly contracted, but 
no visible obstruction was noted. Para- 
centesis was suggested, although it 
did not promise much, and was done 
the same day. Two days later vision 
was 1/10; the disc showed slight pal- 
lor. On December 9, the retina was in 
much better condition, the color good, 
vision still 1/10; on the 14th it was 
2/10+1. The edema of the retina had 
practically disappeared with the excep- 
tion of the macular region, but the disc 
showed more pallor. At the present time 
the white perimacular area looked more 
gray. The interesting features in this 
case were that five days after onset, 
the paracentesis did some good; and 
though the eccentric vision was good, 
there were no peripheral fields; fields 
were contracted to about five degrees 
from the fixation point. 

Discussion. Dr. Harry WoopruFfr 
mentioned the case first seen in Sep- 
tember, 1930, of a young man nineteen 
years old who had had a sudden loss 
of vision in the left eye. There was a 
typical picture of embolism. The case 
was treated by amyl-nitrite, by mas- 
sage, and by paracentesis of the an- 
terior chamber. 


Physical examination by an internist 
did not disclose any heart pathology; 
urine and blood pressure were normal. 
He recovered no vision, but there now 
remained a small degree of vision cor- 
responding to a circumscribed area 
around the blind spot. There was no 
visible cilioretinal artery. 

These cases should receive immedi- 
ate treatment, since then occasionally 
one would recover. 

Dr. WitiiAM A. FISHER said that it 
was impossible to estimate how much 
was accomplished by paracentesis. A 
few years ago he had seen a student 
from the University of Chicago who 
was blind, with a typical picture of 


embolism of the central artery of the | 


retina. Previous results with similar 
cases, including paracentesis, had been 
so unsuccessful that the patient was 
told she would remain blind in that eye. 
Six months later she returned to show 
how vision had improved, and it was 
surprising to note that it was 20/30. 
This was mentioned not to depreciate 
treatment, but to show that a positive 
prognosis should not be given. 
Recovery of vision after an embolism 
of the central artery of the retina was 
so rare that reporting one recovery 


without treatment might be of some in- 


terest. 

Dr. SANFORD GIFFORD thought paracen- 
tesis was important in this case. He 
had seen two very similar cases, in 
which paracentesis was apparently the 
cause of restoration of good vision. The 
effect was sudden reduced tension 
which allowed the vessels to open. It 
seemed the logical treatment when the 
case was seen early. Acetylcholine was 
said to be valuable as a vasodilator, es- 
pecially where the cause was a spasm 
rather than a definite embolus; 1/10 
gram acetylcholine was given subcu- 
taneously every day for ten to fourteen 
days, and it was reported that the 
vision was improved in many cases. He 
had looked for suitable cases upon 
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which to try this but had not had any 
as yet. 

Dr. M. L. FoLk (closing) said that he 
believed paracentesis had done some 
good in this case. For four or five days 
after onset, vision was reduced to hand 
movements, then following paracen- 
tesis it improved to 2/10, and had it 
been done the day of onset or the fol- 
lowing day, the result would probably 
have been much better. 


Superficial punctate keratitis 


Dr. HALLARD BEARD presented a woman 
twenty-seven years of age, with normal 
vision, who came to the University of 
Illinois Dispensary on December 18 
with the following history: one month 
ago she had had a sensation of foreign 
body in the right eye, with redness, 
watering and aching. This continued 
for three or four days, then almost 
disappeared, to recur about a week 
later. There had been several recur- 
rences since, each less severe than the 
first one. 

When first seen the vision was nor- 
mal in both eyes, no changes were 
noted, not even injection of the ciliary 
vessels, and only a moderate injection 
of the conjunctiva. The surface of the 
cornea was covered with a considerable 
number of round, white, semi-opaque 
dots varying in size from a pin-point to 
the head of a pin. The smaller lesions 
were elevated, looking like minute vesi- 
cles; the very large ones were entirely 
flat. In the smaller there was a granular 
opacity of the epithelium and the su- 
perficial layers of the cornea, and in 
the larger they extended down to in- 
clude one-half to two-thirds of the cor- 
nea. They were sharply circumscribed. 
There was considerable anesthesia of 
the cornea as compared with the other 
eye. 

This seemed to be a typical picture of 
superficial punctate keratitis. 


Anterior megalophthalmus sine 
glaucoma 


Dr. Dewey Katz reported such a case 
in a man fifty-seven years of age. Dr. 
Katz concurred in Dr. Vail’s opinion 
that this condition should be considered 
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as a separate clinical entity. The case 
would be reported in detail in the near 
future. 


Total human corneal transplant 


Dr. Dewey Katz showed a case which 
had previously been seen before this 
body in May, 1931, a man, fifty-three 
years of age, with primary fat infiltra- 
tion of the cornea. Soon thereafter a 
total human corneal transplant with 
conjunctival flap was performed. The 
graft adhered in place. The patient was 
now shown seven months after the 
transplant. He would be kept under ob- 
servation and a complete report made 
one year after transplantation. 

Discussion. Dr. RAMON CASTROVIEJO 
congratulated Dr. Katz for bringing to 
the society such an interesting case of 
corneal transplantation. Anyone doing 
work along this line should be en- 
couraged to continue, because of the 
importance of this subject, which was 
not very well studied as yet by special- 
ists in this country. 

Several authorities in Europe had 
been interested in the subject lately, 
Elschnig at Prag working on human 
eyes, and Thomas of England working 
on rabbit’s eyes, had concluded that 
of the three methods of keratoplasty, 
which were, total keratoplasty, circum- 
scribed lamellar keratoplasty, and cir- 
cumscribed penetrating keratoplasty, 
only the last method gave permanent 
results. 

Dr. Katz presented a case in which a 
total keratoplasty had been performed 
following the technique of Burke. Re- 
ferring to the literature several cases 
had been found. Wagemann was first to 
describe this method; then Filatow, 
Schimanovsky, Burke, Elschnig, and 
Key, reported other cases in which the 
improvement was only temporary, the 
eyes degenerating by glaucoma or 
phthisis bulbi after periods varying 
from several weeks to two years. 

In this method of total corneal trans- 
plant it was difficult to prevent incar- 
ceration and adherence of the iris, and 
when this occurred, secondary glau- 
coma and opacification of the cornea 
were unavoidable, 
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Therefore, from the reports of Elsch- 
nig and the experiments of Thomas, 
and this case of Dr. Katz’ in which hy- 
pertension seemed to be setting in and 
the vision gradually failing, it was ap- 
parent that these cases of total corneal 
transplantation offered only tempo- 
rary relief, and that the only hopeful 
method for permanent successful re- 
sults was the circumscribed penetrat- 
ing keratoplasty. 

Dr. THomas D. ALLEN said that if the 
iris coming in contact with the cornea 
produced the opacity, it might be that 
removing the iris in toto at the time 
the cornea was removed might result 
in slightly better vision. 

Dr. Dewey Katz (closing) said that 
this type of transplant of the cornea, 
so far as he knew, had been performed 
only by Elschnig, Burke and Key. The 
other men mentioned did not use this 
method. The partial penetrating trans- 
plant would have no chance of surviv- 
ing in a cornea of this type. 


The autonomic nervous system and the 

eye 

Dr. Tuomas D. ALLEN presented a pa- 
per on this subject. This is the first 
of two papers dealing with this subject, 
and will be published as a whole at a 
later date. 

RosBert VON DER HEypt, 
Secretary. 


BROOKLYN OPHTHALMOLOGI- 
CAL SOCIETY 


December 17, 1931 
Dr. JoHN N. Evans, president 
Some biological principles underlying 
ophthalmic plastic surgery 
Dr. EpMuND B. SPAETH (by invita- 
tion) read a paper on this subject which 
appeared in this Journal v. 15, no. 7, p. 


589. 


An unusual problem in refraction 


Dr. Cuartes A. Harcitt reported the 
case of Mrs. P. aged fifty-four years. 
She had weighed as much as two hun- 
dred pounds, was a hearty eater and at 
one time in the past had shown a trace 
of sugar in the urine. She complained 
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of slight dizziness. General physical and 
laboratory examinations revealed noth- 
ing of significance. No ocular pathology 
was found. The muscle balance was 
within normal limits. 

From June 4, 1931, to December 8 
the state of refraction varied considera- 
ably and was shown by the ophthal- 
mometer to be caused by changes in the 
corneal curve. At the first examination 
the ophthalmometer reading was: O.D. 
1.25 ax. 90°; O.S. 1.00 ax. 90°. The vi- 
sion was normal in each eye with +0,62 
cyl. ax. 90° and +0.50 cyl. ax. 90°. Four 
months later, in October she returned 
and required +2.50 cyl. ax. 90° right 
eye to obtain 20/15 vision. The oph- 
thalmometer reading corresponded with 
this finding. Seven weeks later she re- 
turned again with further visual dis- 
turbance and it was then found that she 
required +0.50 D.sph. = +3.00 cyl. ax. 
90° right eye to read 20/15. About ten 
days later under atropine cycloplegia 
the cylinder measured 2.50 D. 

Here, then, we had a radical change in 
refraction, which was chiefly due to a 
change in the corneal curve. It could, of 
couse, be caused by the pressure from a 
lid tumor, or by the contractive pull of 
a pterygium, but neither of these condi- 
tions was present. It seemed to be gen- 
erally conceded that the changes in a 
case of change of blood-sugar content 
were confined chiefly to the lens, were 
chiefly spherical and were not confined 
solely to one eye. Risley once reported a 
corneal astigmatism which varied with 
an esophoria. The true explanation of 
this case was not as yet obvious. 


Familial macular degeneration 

Dr. WILLIAM STEINBUGLER presented 
J. G., male, aged twenty-four years, 
seen for the first time on July 2, 1931. 
Family history: Father and mother 
were well. There were no brothers or 
sisters. Father’s family all wore glasses, 
but there was no ocular disease. Pa- 
tient had measles when a child; history 
was otherwise negative. He smoked 
moderately but used no alcohol. 

At the age of ten years, patient ap- 
plied to a clinic because of poor sight. 
Glasses were prescribed at that time 
and he was told nothing more could be 
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done. Glasses were changed several 
times since, with no marked improve- 
ment. Patient believed that his vision 
had been getting poorer, especially dur- 
ing the past year. Vision of each eye 
was 20/200. Retinoscopic shadow, un- 
der mydriatic: Right, +3.00 D.sph. = 
+2.00 cyl. ax. 30°; Left, +3.00 D.sph. 
= +1.50 cyl. ax. 150° ; no improvement 
in either eye. Pupils were equal, round, 
of moderate size, reacted sluggishly to 
light, normally to accommodation. 
There was a horizontal nystagmus, 
especially when looking straight ahead. 
The media were clear. Fundus examina- 
tion showed a peculiar yellowish-white 
discoloration of the disc with slight 
atrophy temporally and below, on each 
side. The arteries going to the macular 
region appeared slightly narrowed. The 
lower fundus also presented this pecu- 
liar yellowish color, especially along the 
course of the blood vessels near the disc. 
In this area there seemed to be a lack 
of pigmentation. Both macular regions 
showed fine, radiating pigmentary 
changes, with accentuation of the cen- 
tral red area. The peripheric visual fields 
showed very slight concentric contrac- 
tion and the blind spots were not en- 
larged. There was an incomplete ring 
scotoma extending from the 5° to the 
10° circle, being absolute for a small 
area nasally in the left eye and tem- 
porally in the right, and relative for the 
remaining part. There was a definite 
absolute scotoma for green in each 
eye corresponding to the area of the 
incomplete ring scotoma previously de- 
scribed. 

The general subject of hereditary 
macular degeneration was considered, 
with regard particularly to the classi- 
fications of Leber and Behr. Dr. Stein- 
bugler stated that it was difficult to 
place his case in a definite group, as it 
was atypical. Because of the nystagmus, 
the yellowish color of the disc and the 
visual fields, it seemed that it should 
be properly classified as belonging to 
the juvenile type of tapetoretinal de- 
generation, as described by Leber. If 
Behr’s classification was to be followed, 
the patient belonged to the familial 
group, but in the absence of any brother 
or sister, it was questionable whether 


it really was a case of hereditary or 
familial macular degeneration. 


Familial macular degeneration. 


Dr. HERMAN STURCKE presented two 
sisters, Florence W. aged eighteen 
years, and Ruth W. aged sixteen years. 
The parents were living and in good 
health. History was negative for any 
serious ocular disturbance in them- 
selves or in any living member of their 
families. Both sisters had measles when 
infants. There was a history of occa- 
sional “colds”. Their health had other- 
wise been good, their daily habits were 
normal and they were both well ad- 
vanced in their studies. Menstrual peri- 
ods began at thirteen years of age. 

The ocular history was similar in both 
cases. At the age of twelve years they 
noticed that both distant and near vi- 
sion seemed to be affected. This loss of 
vision became gradually more pro- 
nounced, increasing progressively to 
the age of fifteen. Since that time there 
had been no apparent change. 

Ocular examination of Florence 
showed vision of each eye 20/200, un- 
improvable. Retinoscopy 2.75. External 
findings negative; media clear. Eye- 
ground study revealed a distinct pallor 
of the temporal side of each disc. In and 
around the macular regions there were 
many pigment deposits, finely granular 
in type, and in addition, a moderate 
number of small white punctate areas. 
The field of vision was slightly con- 
tracted concentrically, and a centrally 
located scotoma was present in each 
eye. 

The ocular findings in the sister Ruth, 
were quite similar. Vision of the right 
eye was 20/200, that of the left, 20/100, 
unimprovable. Retinoscopy 2.50. The 
eye-grounds showed an equal number 
of pigment deposits, a lesser number of 
white spots, the visual fields a concen- 
tric contraction less in degree and cen- 
tral field study a similar, but smaller, 
scotoma. 

Physical study of the older sister re- 
vealed general appearance good, men- 
tality normal, sinuses and teeth nega- 
tive by x-ray, tonsils removed, heart, 
lungs, and abdomen negative, reflexes 
normal, Wassermann, von Pirquet, and 
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urine negative. The findings were simi- 
lar in the case of the younger sister ex- 
cept that her tonsils had not been re- 
moved but appeared normal. 
Conclusion : Familial macular degen- 
eration, beginning at the same age in 
both sisters and presenting a similar 
clinical history and pathological picture. 


Familial macular degeneration 

Dr. MortiMer A. Lasky presented two 
sisters, the first Olga D., aged twelve 
years, well developed and of normal in- 
telligence. There was a history of poor 
vision since childhood. Vision of the 
right eye was 20/200 and of the left 
15/200. The refractive error was one of 
a slight amount of hyperopic astigma- 
tism with the rule in each eye, vision 
unimprovable. No nystagmus was pres- 
ent. The media were clear. There were 
fine granular pigment changes in each 
macula with sharply defined yellow 
spots in and around the macular areas. 
The discs were slightly pallid. The pe- 
ripheral fields were normal and no sco- 
tomata could be located. The Wasser- 
mann and Mantoux reactions were 
negative. 

The second patient, A.D. aged eight- 
een years, also was of normal build and 
intelligence. History of poor vision 
dated back to childhood. Vision of the 
right 20/200 and of the left 15/200, 
unimprovable. There was one diopter of 
hyperopic astigmation with the rule in 
each eye. There was no nystagmus. The 
media were clear. Fine granular pig- 
ment changes were present in each 
macula, with numerous yellow spots in 
the macula and extending temporally 
to the equator in a wide wedge, base 
temporally. In addition, there was a 
patch of medullated nerve fibers about 
the size of one disc diameter, nasally to 
the left disc. Both discs were decidedly 
pale. The Wassermann and Mantoux 
reactions were negative. 

The father and mother of these two 
patients were living and well. They 
were of Lithuanian ancestry and there 
was no history of consanguinity. The 
parents had no eye-disease and the his- 
tory was negative regarding this ques- 
tion as it related to the grandparents. A 
sister died at the age of fourteen years 


and was practically blind at the time. 
A brother aged twenty-two years, had 
the same poor vision that these sisters 
had. Another sister, age twenty-one 
years, was normal. 
GEORGE FREIMAN 
Associate secretary, 


NEW ORLEANS SOCIETY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
Section of Ophthalmology 
February 18, 1932 
Dr. Cuas. A. BAHN presiding 
Optic neuritis with sphenoiditis and 

other sources of toxemia 

Dr. H. F. Brewster reported the case 
of a five-year-old white boy, admitted 
to the pediatric service of Charity Hos- 
pital February 2, 1932. The boy was 
seen to stumble over objects the pre- 
vious day and within three hours total 
blindness followed. Vision had slightly 
improved, being fingers at three feet 
on the following day. 

On admission, physical examination 
of this well developed child revealed 
only a slightly enlarged and tender 
spleen and liver, and mucopus in the 
nasopharynx. The urine was normal, as 
well as the blood count except for 
moderate leucocytosis, of which 64 per- 
cent were neutrophiles. Stools con- 
tained no parasites. The blood and 
spinal Wassermann tests were nega- 
tive. The spinal fluid was normal 
chemically and in pressure. X-rays 
showed no evidence of increased intra- 
cranial pressure. Views of the sinuses 
suggested pus in the sphenoids. 

During the first few days the tem- 
perature rose to 99-3/5° F., afterwards 
returning to normal. At this time the 
spleen and liver became smaller. The 
mucopus from the upper nasopharynx 
persisted in spite of treatment. 

When first seen the discs were ede- 
matous and elevated about 1 mm. This 
had gradually subsided. At present the 
discs were slightly pale with infiltra- 
tion suggesting optic neuritis. 

Discussion. Dr. Cuas. A. BAHN said 
that although the sinuses were ap- 
parently not the sole cause of ocular 
involvement, their association was 
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interesting and important. Especially 
with disease of the posterior sinuses, 
sometimes slight, there was apparently 
at first a mechanical constriction in the 
collar-like optic foramen. This was re- 
sponsible for the early symptoms and 
might be caused by interference with 
the lymphatic or venous circulation, or 
the extension of a periostial inflamma- 
tion from the sinus. During the pres- 
sure stage, simple operations such as 
ventilation or irrigation of the sinuses 
were often followed by almost un- 
believable visual improvement not 
otherwise explainable. This improve- 
ment might even occur without any 
treatment. 

After a variable time, the toxic stage 
began with the inflammatory infiltra- 
tion of the nerve, papilla and retina. 
Recovery was then very slow and in- 
complete, because permanent organic 
changes in the form of a secondary 
atrophy ultimately ensued. 

Dr. Homer Dupvy said that surgery 
of the sphenoids should be instituted 
to prevent further optic atrophy. With 
the positive evidence of sphenoiditis 
and the flow of mucopus from the naso- 
pharynx he thought that both middle 
turbinates should be removed, and the 
anterior wall of the sphenoids punc- 
tured and enlarged. The improvement 
mentioned might have been due to the 
better natural drainage the 
sinuses. 

Dr. H. F. Brewster said that opera- 
tive treatment of the sphenoids would 
probably have to be done after the 
general toxemia subsided. 

In the large group of toxemias in 
pregnancy and in elderly people with 
chronic nephritis and hypertension, 
transient toxic amblyopias were rela- 
tively frequent. As there was often no 
demonstrable pathology he _ believed 
that certain toxins produced in the 
body chemically, blocked optic nerve 
sensation, just as novocaine blocked 
pain sensation. 


Bilateral optic atrophy with pituitary 
tumor and lues 
Dr. H. F. Brewster reported the case 
of a twenty-eight-year-old colored fe- 
male, admitted to the Charity Hospital 


January 15, 1932, because of gradual 
loss of vision, severe headaches, and 
dizziness. These symptoms had slowly 
increased during two years. 

Physical examination revealed a 
well-nourished colored female with a 
blood pressure of 122/80 and a faint 
aortic systolic murmur. Right facial 
paresis and left abducens paresis were 
observed as well as dilated pupils 
which reacted slightly to light. Both 
discs were very pale and the retinal 
vessels smaller than normal. Vision 
was reduced to light perception in each 
eye. Visual field tests were impossible. 

Both the blood and spinal Wasser- 
mann tests were positive and the spinal 
fluid was under increased pressure. 
X-ray pictures showed evidence of 
massive pressure erosion in the hypo- 
physial region with destruction of the 
clinoid processes and the upper pos- 
terior sphenoidal wall. 

Intensive antiluetic treatment for 
two weeks afforded little subjective re- 
lief. Bilateral middle turbinectomy and 
sphenoidectomy were then done. A 
tumor mass was found to have eroded 
the posterior sphenoidal wall and part 
of the anterior wall also. The anterior 
wall was removed on both sides and 
a well encapsulated but spongy tumor 
mass projected into the nasopharynx. 
Marked subjective improvement fol- 
lowed. 

Following continued antiluetic treat- 
ment, deep x-ray therapy, and the 
operation above mentioned, vision had 
improved very slightly. The subjective 
symptoms were otherwise improved 
and the vitality of the patient ap- 
parently increased. 

He said that his experience with this 
and other similar cases had impressed 
him with the feasibility and desirability 
of the sphenoidal approach to hypo- 
physial tumors. This patient and many 
others with hypophysial tumors could 
not be sent far away to the nationally 
known brain surgeons. In each large 
community there should be one or 
more surgeons capable of helping these 
unfortunate patients who must other- 
wise die without a chance of recovery. 

M. F. MEYER 
Secretary. 
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MINNESOTA ACADEMY OF 
OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


Section of Ophthalmology 
December 11, 1931 
Dr. DouGcLas Woop, president 


Keratitis, undiagnosed 


Dr. JAMES S. ReyNoLps (Minneapo- 
lis) reported the following case. He 
had first seen Mrs. G., aged sixty- 
seven years, on November 24, 1931, at 
which time she complained of a growth 
on the lower part of both eyeballs. 

Examination revealed a keratitis ex- 
tending upward from the lower limbus 
half-way to the center of the cornea on 
the left eye, and about one-third of the 
distance on the right eye. The lesion 
consisted of an infiltrated area limited 
by a crescent-like margin of deeper in- 
filtration. This area was highly vas- 
cularized by fairly superficial parallel 
vessels which ended without looping 
at the margin of the infiltration. There 
was no ulceration, no pain, no loss of 
vision, no photophobia, no lacrimation. 
The lids and lacrimal sacs were nega- 
tive. The condition began to develop 
one year previously and had been 
slowly progressive. Photographs were 
shown. Dr. Reynolds said he had never 
seen a case of keratitis like this and 
would be interested in knowing what 
the members thought of it. 

Discussion. Dr. JoHN Brown (St. 
Paul) said that from the pictures he 
did not get a very clear conception of 
what the lesion was. It looked to him 
like an opacity extending into the cor- 
neal surface of the eye. He asked Dr. 
Reynolds if there was a thickening of 
the cornea and a scleritis extending up 
into the limbus. He had never seen any- 
thing like it before. 

Dr. ReyNotps replied that there was 
infiltration of the cornea extending up 
beyond the limbus to a definite hori- 
zontal line marking the limit of infiltra- 
tion. 


The effect of intense light upon the 
retina 
Dr. Paut Berrisrorp (St. Paul) read 
a paper on this subject, with report of 
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a case of bilateral macular burn elec- 
trically produced, demonstrated with 
fundus photographs which will be pub- 
lished in this Journal. 

Discussion. Dr. M. Forpinc FEettows 
(Duluth) stated that Dr. Berrisford’s 
patient had been seen by him on May 
11, 1931, at which time both fundi were 
photographed with the Zeiss reflex- 
free fundus camera at the University 
of Minnesota. 

A few cases of holes in the macula 
from light had been reported. The vast 
majority of these retinal injuries were 
more minor in character. The similarity 
of the lesions produced by solar and 
electrical injuries lead to the conclu- 
sion that the same element caused the 
injury in both cases. Macular changes 
due to lightning were the same as by 
other electrical sources. Many of the 
macular changes reported were not 
apparent immediately following the ac- 
cident but appeared from a few days to 
months later. Typical of this slow 
change was a case reported by Bain- 
bridge, in which vision at the time was 
normal, but seven months later became 
misty with contracted fields. The fun- 
dus showed an atrophic disc with a 
large number of rounded white areas in 
the macular region surrounded by pig- 
ment; angioid streaks were noted be- 
side the disc. 

Large milky white retinal exudates 
had been reported by Posey. Roy re- 
ported a case seen eight months after 
exposure to the rays from an electric 
soldering arc. The fundus showed a 
cicatricial lesion of the retina, near the 
disc, on the temporal side, a lesion of 
the macula, a narrowing of volume of 
the retinal arteries, and finally a gen- 
eralized discoloration of the papilla, ac- 
companied by a definite optic atrophy, 
which reduced the vision to the point 
of light perception. Retinal lesions 
varied from a slight hyperemia of the 
macular region through different de- 
grees of retinitis and chorioretinitis to 
a definite hole in the macula. 

It was interesting to note that eclipse 
blindness was recognized by the early 
writers. Plato made Socrates say in 
Phaedo, “I thought that as I had failed 
in the contemplation of true existence I 
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ought to be careful that I did not lose 
the eye of my soul; as people may in- 
jure their bodily eye by observing and 
gazing on the sun during an eclipse, 
unless they take the precaution of only 
looking at the image reflected in the 
water, or in some similar medium.” 
Birch-Hirschfeld calculated there were 
3000 cases of eclipse amblyopia in Ger- 
many following the eclipse of April 17, 
1912, of which number perhaps ten per- 
cent received permanent injury. Of 
fifty eyes examined in one group only 
four fundi were normal; all others 
showed macular changes. All stages 
from indistinctness of the fovea to a 
circumscribed gray or yellowish exuda- 
tion were observed. In sixteen other 
cases an irregular pigmentation of the 
macula and minute irregular puncti- 
form stippling appeared. All cases 
showed absolute scotomas at the begin- 
ning; all improved to some extent, 
many returning to normal. 

Van der Hoeve stated that when 
ultraviolet rays fell on our eyes, the 
surface was reached by rays of all 
wavelengths, the iris and lens by rays 
from 295 millimicrons upwards, the 
retina as a rule only by rays from 350 
millimicrons upwards, in some cases 
from 300 millimicrons, and in others 
400 millimicrons and upwards. 

Birch-Hirschfeld believed that senile 
macular degeneration was due to the 
effect of the ultraviolet rays in the 
retina. Duke-Elder believed “the lesion 
(in eclipse blindness) is a thermal 
one”; the light traversed the superficial 
layers of the retina until it reached the 
pigment epithelium where it was ab- 
sorbed and degraded into heat. A burn 
was produced, which spread from this 
point as a center, giving rise to a lesion 
on either side, in the choroid, and in 
the retina. In the latter tissue the layer 
of rods and cones was_ primarily 
affected, and the lesion spread with 
progressively decreasing intensity out- 
wards. 

Bucklers reported histological obser- 
vations on the eye of six rabbits ex- 
posed to infrared rays from twenty 
minutes to one hour. The eyes enucle- 
ated from forty minutes to six days fol- 
lowing the irradiation showed hyper- 
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emia and exudation in the iris and 
choroid, disturbances of epithelium of 
the lens, liquefaction of the lens fibers, 
disintegration of the rods and cones, 
and cystoid spaces in the nerve fiber 
and macular layers. 

Verhoeff was unable to produce 
retinal disturbances with ultraviolet 
light from the arc lamp when the heat 
rays were filtered out. 

Dr. F. E. Burcu (St. Paul) stated 
that he had examined this patient at 
the request of Dr. Berrisford soon after 
the accident and at a still later date 
also. He was quite surprised at the 
amount of restoration of function that 
had occurred since, as at the first ex- 
amination, the prognosis was not prom 
ising. He hoped Dr. Berrisford would 
publish this very valuable contribution 
to ophthalmology. He suggested add- 
ing the record of the near vision also, 
in addition to the records of distance 
vision. 

All cases of electric injury to the eye, 
seen by Dr. Burch, had been electric 
cataracts but in none had he found 
any damage to the retina when the 
cataracts were removed. In two, oper- 
ated on by himself, and one seen with 
Dr. Camp and operated on by him, vi- 
sion was 20/15 in each eye. Dr. Burch 
stated that the second cataract he ever 
operated on was that of a man who had 
been struck by lightning. In this case, 
there was a distinct flash which must 
have been terrific and the cataracts de- 
veloped within a few months. The re- 
sult of operation was excellent and 
there was no pathology in the back of 
the eye. In one of the cases of electric 
cataracts mentioned above, the man 
had suffered a 14,000 volt shock. His 
scalp and toes were burned but there 
was no damage to the retina, choroid, 
or optic nerve. 

Dr. WALTER FINK (Minneapolis) 
asked if it was possible to have these 
changes in the eye in cases in which 
the individual had been exposed to a 
high voltage current without the flash, 
when the current passed through the 
system. As he recalled, Brainard’s case 
did not have the flesh. He made the 
statement that most of these cases ex- 
posed to high voltage current died and 
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so the eye condition was not observed. 

Dr. Douctas Woop (Minneapolis) 
said he had seen a number of high 
voltage and flash cases from the North- 
ern States Power Company. Three 
cases were cataractous following direct 
contact with high voltage. In another, 
seen a number of years ago, he could 
not remember whether there had been 
a flash but the patient had been in con- 
tact with high voltage. This was fol- 
lowed by optic atrophy in both eyes 
with small rounded white spots, many 
of them pigmented, symmetrically 


placed in each eye, outside of the 
maculz. The retina was atrophic. He 
recalled the case of a woman who had 
been standing near a stove during a 
thunder storm. Lightning struck the 
house, came down the chimney to the 
stove and knocked the woman uncon- 
scious. Later she showed cataracts in 
both eyes. In some flash cases, there 


was a marked conjunctivitis which 
readily cleared up. 
W. E. Camp 
Secretary. 
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MEDICAL SOUTH AMERICA 

A good many foolish things have 
been said about a supposed incompati- 
bility between commercial and artistic 
pursuits. As a matter of fact, the fine 
arts themselves are usually much more 
commercial than the outrageously 
sentimental or idealistic point of view 
would lead us to suppose. Only when 
artists as a group thrive financially is 
art itself likely to prosper. Thus the 
great periods of activity in Italian art 
coincided with an exuberance of com- 
mercial activity which created wealthy 
patronage. In the Elizabethan period, 
the aggressive enterprise of English 
sailors and merchants upon the seven 
seas paralleled (sometimes rather un- 
scrupulously) that of the poets and 
dramatists in the “tight little island”. 

From Arctic to Antarctic, the Ameri- 
can continent has been settled and civ- 
ilized by representatives of European 
countries whose cultural and religious 
differences have been perpetuated in 
the new hemisphere. Citizens of the 
United States, excusably proud of their 


country’s outstanding position in mod- 
ern civilization, are sometimes prone 
to forget the rapid strides which are 
being made by the heirs of Spain and 
Portugal in the ‘southern half of the 
continent, as to agriculture, commerce, 
civic development, and national self- 
consciousness. 

In a recent review of a novel by Gal- 
legos, a Venezuelan author, occurs the 
following significant pronouncement by 
Cunninghame Graham, a well known 
English critic : “The last ten years have 
been a time of great literary production 
throughout South America. Poetry, 
lives of eminent men, dramas, and in 
especial novels dealing with national 
and local subjects have followed one 
another in such profusion that the pe- 
riod can be compared only with that 
in France, when, thirty years ago, 
Maupassant, Zola, Huysmans, Flau- 
bert, and Anatole France were the 
bright stars of European literature.” 

Cunninghame Graham subsequently 
remarks that “for fifty years Spanish 
America has been in mental thrall to 
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France.” To those who read the medi- 
cal literature of South America it is 
evident that France has played an even 
more important part than Spain her- 
self in the training of physicians during 
both the undergraduate and the post- 
graduate stage, and also through 
French medical literature. But, as in 
general education and literature, so in 
medical teaching and practice, several 
countries of South America present a 
distinctly native line of advance. 

During recent years, several praise- 
worthy ophthalmic journals have 
sprung up in South America. Not all 
have been maintained with equal suc- 
cess, and one or two have been dis- 
continued after brief periods of publica- 
tion. Those in the Spanish language 
have naturally the best chance of suc- 
cess, for Brazil is at the disadvantage 
of being the only large country in which 
Portuguese is the official tongue, while 
on the other hand a great part of its 
population is still in a backward stage 
of development. 

Thus, although in general medicine 
the weekly Brasil Medico is_ well 
known, it is not surprising that an ap- 
parently vigorous journalistic young- 
ster, under the title of “Annaes de Ocu- 
listica do Rio de Janeiro”, and spon- 
sored by Abreu Fialho and his son, dis- 
continued publication after a single 
year and has not been heard from since. 
On the other hand, the thoroughly 
modern city of Sao Paulo, in the Brazil- 
ian state of the same name, possesses 
an aggressive ophthalmological society 
which last year began publication of 
the quarterly “Revista de Ophthal- 
mologia de S. Paulo,” from which ab- 
stracts have appeared in the American 
Journal of Ophthalmology, and whose 
editors are Pereira Gomes, Moacyr 
Alvaro, Cyro Rezende, W. Belfort Mat- 
tos, and Aureliano Fonseca. 

As might be expected, Argentina, 
with a climate more favorable for set- 
tlement by Europeans, and whose vig- 
orous capital, Buenos Aires, is similar 
in size to Philadelphia, has had greater 
success in the establishment of special 
medical journals. Already in the sev- 
enth year of continuous publication are 
both the “Revista Oto-Neuro-Oftal- 


mologica y de Cirugia Neurologica 
Sud-Americana, directed by its founder 
Dr. J. Lijo Pavia, and the “Archivos 
de Oftalmologia de Buenos Aires”, 
whose administration by Professor 
Argafiaraz maintains close contact with 
the teaching of ophthalmology in Bue- 
nos Aires. The American Journal of 
Ophthalmology recently published one 
interesting essay by Professor Arga- 
flaraz, on a practical device for radio- 
graphic examination of the optic fora- 
men, and will shortly publish another 
dealing with the treatment of chronic 
dacryocystitis and lacrimonasal fistuli- 
zation. Another successful journal, the 
“Boletin de Informacion Oftalmolog- 
ica,” excellently printed and illustrated, 
and now in its fifth year, recently de- 
voted a total of eighty-seven pages to 
three comprehensive reviews of the 
embryology, anatomy, physiology, and 
pathology of the vitreous. 

Last year, in Santiago de Chile, was 
held a very successful Latin-American 
ophthalmological congress, and a sec- 
ond congress will be held in September 
of this year. 

The great South American republics 
are facing vigorously, and in the main 
successfully, the urgent problems of 
economy and reorganization created by 
the world depression. During and after 
the depression, medical science and 
education will continue to go forward 
there as in every other important area 
of the civilized world; and the South 
American republics will not fail to con- 
tribute a steadily increasing part of the 
development and testing of new meth- 
ods and principles in ophthalmology. 


W. H. Crisp. 


THE EYES OF ABRAHAM 
LINCOLN 


Medical literature contains a number 
of interesting discussions, and not a 
little speculation, with regard to the ex- 
istence of hypertropia or hyperphoria 
in Abraham Lincoln. Among those who 
have written on the subject are Thomas 
Hall Shastid, Erastus Eugene Holt, S. 
Mitchell, Edward E. Maxey, and Mil- 
ton H, Shutes. 


| 
| | 
| 
| 
| b 


EDITORIALS 755 


A series of articles by Dr. Shutes 
under the title “Lincoln and the doc- 
tors” has been appearing in Hygeia, 
the popular health magazine published 
by the American Medical Association. 
The installment for June, 1932, dis- 
cusses Lincoln’s ocular condition. 

Full-faced photographs of Lincoln 
indicate an apparent deviation of the 
left eye upward, sufficiently great to 
suggest either that the two eyes did 
not work together or that there was 
intermittent vertical strabismus. But 
Lincoln related to several of his inti- 
mate associates an incident during the 
election campaign of 1860 which sug- 
gests that at that time he experienced 
an isolated and exceptional attack of 
double vision; and it is rather difficult 
to believe that a brief spell of double 
vision would be occasioned by devia- 
tion of the optic axes such as is sug- 
gested by the portraits, rather than by 
a persistent vertical deviation to which 
the brain would become accustomed 
by the relatively simple process of ig- 
noring one eye. If coordination between 
the two eyes happened to be more usual 
than deviation, both the photographer 
and his customer would be likely to 
contrive that the portrait was made 
during an interval of coordination. It 
is not, of course, impossible to assume 
the simultaneous existence of facial 
asymmetry, in combination with an ab- 
normal relationship between the lid 
margins and the cornea, and a hyper- 
phoria which only on very rare occa- 
sions manifested itself as a hypertropia 
or uncontrolled tendency to vertical de- 
viation of the optic axes. 

Some interesting facts and comments 
as to apparent deviation of the optic 
axes as manifested in the work of paint- 
ers and sculptors were referred to on 
page 256 of the issue of this Journal 
for March, 1931, under the title of 
“Squinting Madonnas”. 

In a personal communication, Dr. 
Shutes, whose series of articles in 
Hygeia is above referred to, offers some 
particularly interesting information 
with regard to the reading glasses worn 
by Lincoln. The strength of these, as 
verified for Dr. Shutes by Almer Coe 


and Company of Chicago, was for each 
eye plus 6.75 D. sphere. Dr. Shute sug- 
gests that Lincoln had 4 or 4.25 diop- 
ters of hyperopia, although other rec- 
ords indicate that Lincoln did not buy 
his first pair of reading glasses until 
he was forty-eight years old. 

In the middle of the last century, it 
would not be altogether preposterous 
to assume that a person of strong will 
and unusually good accommodation 
might have struggled, even to the age 
of forty-eight years, against the disabil- 
ity created by a hyperopia of four diop- 
ters. One with such a disability, and 
yet active in law and politics, might 
even reap some advantage from the sit- 
uation by being forced to rely upon an 
active memory. It would also be quite 
reasonable to suppose, although quite 
impossible at this time to prove, that 
there was a connection between Lin- 
coln’s high refractive error (possibly in 
association with anisometropia and as- 
tigmatism) and hyperphoria. 

W. H. Crisp. 


PERIPHERAL VISION 


It is perhaps surprising how little at- 
tention is paid to peripheral vision in 
the examination of the patient, when 
one considers its importance to sight. 
The obvious reason is that peripheral 
vision is usually sufficiently good so 
that its details do not enter into the 
ocular problem, rather than that it 
lacks importance. Defects in it are con- 
sidered where glaucoma is in question ; 
speculation as to its nature is occa- 
sioned by night blindness and its car- 
dinal value realized either when it is 
completely lost, as in certain poisonings, 
or when central vision is wanting and 
entire dependence must be placed on 
peripheral vision. 

The Medical Research Council (Eng- 
land) through its committee on the 
physiology of vision has issued a report 
by G. C. Grindley on the “Psychologi- 
cal factors in peripheral vision” (Pub- 
lished by His Majesty’s Stationery Of- 
fice, London, 1931). The author points 
out that conclusions are somewhat hy- 
pothetical because specified test objects 
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and laboratory conditions which were 
not exactly comparable to those en- 
countered in every day life were used. 
Some of the findings were very interest- 
ing and their probable application to 
ordinary existence illuminating. The 
author attempted to study the central 
processes occurring in indirect vision 
and then to inquire whether similar 
processes were found, under any con- 
ditions in direct vision. Of more general 
interest however were some of the 
physiological rather than the psycho- 
logical factors. For some of them no 
originality was claimed and they were 
introduced merely as a part of the the- 
sis. 

Regarding the central factors, those 
in peripheral form perception were not 
thought to be radically different from 
those operating in direct vision, but ow- 
ing to the blurred nature of peripheral 
vision, caused by physical factors, cen- 
tral processes were more liable to intro- 
duce mistakes in these than in percep- 
tions by direct vision. The mental atti- 
tudes in observers in these experiments 
differ considerably from those occur- 
ring in ordinary life. 

There was found a tendency to judge 
a peripheral object to be smaller than 
a similar object seen directly. It was 
also noted that the eccentric angle at 
which the peripheral object was seen 
was usually underestimated. 

“Thus if the bonnet and wings of a 
car are at fixed positions in the driver’s 
field of vision ... and if other objects 
which the car is approaching act like 
the instantaneously exposed squares in 
these experiments, it is to be expected 
that the other objects will be judged 
to be closer to the path of the car than 
they really are, so that the driver will 
not be likely to try to pass between ob- 
jects which are too close together... . 

“Large forms of simple structure are 
more easily perceived than forms hav- 
ing the opposite characteristics. In- 
crease of eccentric angle makes forms 
appear less distinct, less bright, and 
smaller under the conditions of these 
experiments. When a figure is not seen 
clearly an observer may report seeing 
(a) a figure which has little obvious 


similarity to that actually shown, or 
(b) a figure which is a part of that ac- 
tually shown or (c) a figure which con- 
tains some parts which were actually 
shown, but in an incorrect arrangement. 
Some observers often report apparent 
movements in figures which are, ac- 
tually, stationary. The report given by 
an observer is influenced by his past 
experience of experiments of this kind, 
and by his expectation of the kind of 
figure he is likely to be shown. An ini- 
tial impression that a figure is of one 
kind is sometimes followed by a second 
impression that it is of a different kind. 

“Increase of the time of exposure of 
a form increases the probability that an 
observer will give an accurate report. 


The simultaneous exposure of other 
forms at other parts of the visual field 
decreases the probability that any 


given form will be accurately reported. 
The direction of voluntary attention 
before an exposure, to a given position 
in the visual field facilitates the per- 
ception of a form appearing there; 
especially if other forms are exposed 
simultaneously at other parts of the 
field. There is a tendency to underesti- 
mate the eccentric angle at which a 
form is exposed, and this effect persists 
even when the form is exposed near a 
fixed and continuously illuminated ref- 
erence mark.” 

Drs. Ferree, Rand, and Hardy have 
done a considerable amount of work 
on measuring the refraction of the pe- 
ripheral field (Amer. Jour. Ophth. v. 
15, no. 6, p. 513) and feel that a fairly 
accurate estimate can be made of the 
horizontal meridians and that with a 
slight modification of the instrument 
the vertical fields could also be meas- 
ured. These writers do not suggest that 
a correction of this refractive error 
could be of any value to patients but it 
is a fact that where the fundi are intact 
near the macula, telescopic lenses will 
sometimes enable those with macular 
lesions to read large print. Undoubt- 
edly the possibility of development of 
the retinal periphery is very limited but 
studies of its function do have some 
practical as well as theoretical value. 

Lawrence T. Post 
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BOOK NOTICES 
Réntgendiagnostik des Schadels bei 


Erkrankungen des Auges_ und 
seiner Nachbarorgane (X-ray diag- 
nosis of the skull in diseases of the 
eyes and their neighboring or- 
gans). By Dr. Rudolph Thiel. One 
volume of illustrations, 153 pages, 
and one volume of text, 87 pages, 
415 ills. Price 48 RM; bound, 54 
RM. Published by Julius Springer, 
Berlin, 1932. 

This work consists in extraordinarily 
clear x-ray pictures of a great variety 
of ocular conditions. In every case there 
is a diagram illustrating the important 
features of the plates. In many cases 
there are also photographs of the pa- 
tient or of the pathological specimen. 
There are also visual fields and fundus 
drawings where these are appropriate. 
The division of subjects is as follows: 

(1) Technic of taking x-rays of skull; 
(2) The orbit. This is divided into nu- 
merous parts such as congenital mal- 
formations, tumors, fractures, foreign 
bodies and others; (3) The nasal sin- 
uses; (4) Changes in the shape of the 
middle skull cavity ; (5) Changes in the 
skull on account of chronic alterations 
due to brain pressure; (6) Teeth; (7) 
Tear passages. 

The accompanying text in a separate 
volume gives a complete description of 
each of the cases illustrated. 

This work covers the x-ray relation- 
ship to eyes and eye diseases in a very 
complete and lucid manner. It may well 
serve as a textbook on this subject and 
should be in every ophthalmic library. 

Lawrence T. Post. 


Biomicroscopie du Corps Vitré. (Bio- 
microscopy of the vitreous body.) 
By F. Koby. Paper covers, 15 fig- 
ures and 20 plates in black and 
white and in color. Masson et Cie, 
Paris. 1932. 

This is an excellent monograph on 
the vitreous body as seen with the slit- 
lamp. The first chapter is a historical 
sketch of this study. 

Chapter two is devoted to the normal 


vitreous ; chapter three to the posterior 
capsule ; chapter four to vitreous opaci- 
ties; chapter five to noninflammatory 
alterations of the vitreous, myopia and 
old age; chapter six to traumatic le- 
sions of the vitreous; chapter seven to 

pathological alterations of the vitre- 
ous. 

The illustrations are very clear, tend- 
ing to be diagrammatic, which is per- 
missible in a textbook. The colors also 
seem somewhat exaggerated in their 
intensity and definition. This serves the 
purpose of bringing out clearly the 
points in question and if it is under- 
stood that they do not represent the 
picture exactly as it will appear to the 
observer, there is no disadvantage in 
this method of illustrating. 

The subject is clearly and adequately 
covered. The book makes a valuable 
addition to the rapidly accumulating 
literature on slitlamp microscopy. 

Lawrence T. Post. 


Praktische Fragen aus dem Gebiete 
des Augenzitterns der Bergleute. 
(Practical questions on miner's 
nystagmus.) By Dr. J. Ohm. Sixty- 
three pages, 42 illustrations. Julius 
Springer, Berlin, 1932. 

After studying this subject for twen- 
ty-three years in a large number of pa- 
tients, Ohm discusses some practical 
questions in connection with it, desir- 
ing on the one hand to define what does 
and what does not, pertain to the af- 
fection, per se, and on the other to clear 
away the erroneous conceptions which 
conceal the significance of the disease 
for its victim. He remains neutral with 
regard to a law of industrial compensa- 
tion because of the multiplicity of view- 
points that must be considered in deal- 


, ing with the subject, but seeks, should 


such a law be contemplated, to lay down 
a useful medical basis for it. In England 
this law is so broad that a host of physi- 
cal ills are included in it that are pres- 
ent in a number of other diseases of a 
more general type, and that are, more- 
over, easily simulated. He holds that 
there are but three cardinal factors in 
miner’s nystagmus; namely, ocular os- 
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cillation, trembling or twitching of the 
eyelids, and of the head. Of these the 
first named is by far the most frequent 
and significant for the patient. 

Ohm computes the incidence of the 
disease from his office records at about 
11 percent, which closely approximates 
the value given by Bartels from obser- 
vations made at the pit. 

The cause of the affection he regards 
as twofold: external conditions (work- 
ing conditions) and internal (bodily) 
conditions. In the former, illumination, 
the direction of gaze, movements of the 
head and deviation from the upright 
position must be considered. Internal 
conditions disclose a familial tendency, 
the peculiarity of function of certain or- 
gans and other physical causes. 

He has a constructive program of pre- 
vention. E. S. Buss. 


CORRESPONDENCE 


Deutsche Ophthalmologische 
Gesellschaft 
LEIPZIG 


Of all the various subjects presented 
before the congress held in Leipzig in 
May, 1932, the greatest interest ob- 
viously centered in the group dealing 
directly or indirectly with the subject 
of detachment of the retina. 

While everyone agreed that the aim 
of all treatment should be to close the 
hole in the retina, or at least wall off 
the area containing the retinal tear, all 
were not willing to state definitely that 
the presence of the tear in the retina 
caused the detachment, though Lind- 
ner in his very interesting and instruc- 
tive demonstration of how a detach- 
ment resulted from a hole or tear 
seemed definitely committed to this 
theory. 

Another point on which all agreed 
was that the position of the hole or 
holes should be localized as accurately 
as possible. Though elaborate instru- 
ments such as Guist’s were not insisted 
upon, no one was satisfied with the 
simple estimation of distance from the 
ora serrata by measurement in disc- 
diameters. Several simple methods and 
instruments to aid more exact localiza- 
tion were shown. 


There were two definitely different 
points of view as to what the operation 
should do. According to one, the opera- 
tor should endeavor to strike the hole 
accurately, and by creating a small lo- 
cal area of chorioidal inflammation seal 
the tear, and thus heal the detachment. 
According to the other point of view, 
one should close the hole if possible, 
but should also create a solid area of 
chorioiditic inflammation around the 
region of the hole, which would effec- 
tively wall off the diseased part of the 
retina from the rest of the fundus. 

Another, and the most interesting ob- 
servation made, was that in the treat- 
ment of detachment of the retina there 
was a definite movement away from the 
original operative technic of Gonin. All 
of the authors who spoke on operative 
methods had abandoned the cautery 
puncture. Some felt that the actual cau- 
tery seemed to cause too widespread 
damage to the chorioid and retina, re- 
sulting in a large scar with the possi- 
bility of contraction and subsequent ap- 
pearance of new tears and detachments 
while others felt that the new methods 
enabled one to gauge more accurately 
the resulting inflammation. 

The substitute operations were defi- 
nitely divided into two types. The first 
was represented by the original Guist- 
Lindner operation, in which as is well 
known, a series of trephine openings is 
made in the sclera, perforating to, but 
not through the chorioid, and surround- 
ing the site of the hole in the retina. 
The chorioid is then chemically “cau- 
terized” by being touched with a pencil 
of potassium hydroxide. Lindner has 
introduced a modification, which he 
calls the “undermining method”. He 
makes fewer holes, but unites them by 
undermining the chorioid between the 
openings with a spatula, as in a cyclo- 
dialysis, and then injects 0.01 cc. of a 
3 percent potassium hydroxide solution 
into each area. Both these methods aim 
at walling off the affected area. Guist, 
reporting on the results in 109 opera- 
tions done according to his original 
technique, reported fifty-six percent of 
all cases cured. 

The other speakers brought up the 
second type of operation, which con- 
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sisted of diathermic coagulation of the 
chorioid with resulting exudation and 
glueing together of retina and chorioid. 

Clausen (Halle), the first speaker of 
this group, found that coagulation with 
the diathermic current was very suc- 
cessful. He reported fewer vitreous 
hemorrhages after its use, than after 
Gonin or Guist-Lindner operations. 
Sometimes the vitreous became quite 
gray near the treated area, but this al- 
ways cleared up after a few days. He 
used a bulb electrode as Larsson de- 
scribed, and also perforated the sclera 
with a fine needle-like sound. He felt 
the ability to graduate the dosage of 
the diathermic treatment to be greatly 
in its favor. 

Weve (Utrecht) stated he is now us- 
ing diathermy coagulation entirely. He 
perforates a few millimeters through 
the sclera, with a very fine needle, us- 
ing about 60-70 milliamperes. Previ- 
ously he has localized the tear as ac- 
curately as possible with an instrument 
which he has designed. After the first 
puncture he examines the fundus to see 
if he has perforated in the right place. 
Then, if necessary, he makes a very few 
more perforations, correcting the posi- 
tion if necessary, and trying to seal the 
whole tear. Ingeniously he uses a Zeiss 
contact-glass to protect the cornea 
against drying and trauma during the 
operation. 

Safar (Vienna) described a most in- 
teresting method of diathermy punc- 
ture, which he called “multiple diather- 
mic microtrepanations’. He endeav- 
ored to create a wall of chorioiditis 
as Lindner and Guist do, by making a 
series of fine punctures through the 
sclera and into the chorioid, thus wall- 
ing off the affected area. To do this he 
inserted into the sclera one after the 
other a series of fine short needles, each 
of which had a glass bead on its shaft 
to prevent its penetrating too far. With 
a diathermy current of 50-60 milliam- 
peres applied to the forceps holding 
these needles, it was very easy to push 
them through the sclera. The individual 
needles were left in place until all had 
been put in. Thus none of the subret- 
inal fluid was lost and the retina was 
not damaged by the needles. At the 


close of the operation the needles were 
pulled out and the subretinal fluid was 
able to drain out through these holes. 
Safar also mentioned the possibility of 
using the bipolar current to put two 
needles in at once. 

Jess (Giessen), in speaking on the 
use of diathermic currents in and on 
the eye, warned against using a ma- 
chine with low frequency. This would 
cause the appearance of galvanic cur- 
rents, which might seriously injure the 
eye. A spark frequency of about one 
million per second was necessary for 
safety. 

In regard to minor details of the vari- 
ous operations several things should be 
mentioned. In the diathermic treatment 
all used the unipolar (one active elec- 
trode) method. Furthermore it was 
practically unanimously agreed that the 
subretinal fluid must be allowed to 
drain out promptly, so that the retina 
could come into contact with the in- 
flamed chorioid, and thus be held there. 
Absolute postoperative bed-rest was 
emphasized. Immobilization of the 
eyes, either by binocular bandage, by 
the stenopaic spectacles of Lindner, or 
even by sewing the inferior rectus to 
the lower lid (Arruga, Barcelona) was 
also insisted upon. 

In the discussion the speakers 
seemed to favor these less radical forms 
of operation rather than the original 
Gonin technic. They also agreed on the 
necessity of as accurate a localization 
as possible. 

Summing up then the whole subject 
of operative treatment of detachment of 
the retina, it appears that the new work 
in this field sees an abandonment of 
the cautery puncture. Of the two sub- 
stitutes therefor, the chemical “cau- 
terization” and the diathermic coagula- 
tion,a greater number of authors favors 
the latter, which seems much the sim- 
pler of the two, and one which any 
ophthalmologist should be able to mas- 
ter in a short time. 

Dohrmann K. Pischel. 
June 20, 1932 

(Referring to) ...a statement in the 
“News Items” by Dr. Young of Burling- 
ton, Iowa, about his being the oldest 
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ophthalmologist in the country; as far 
as I know I am the oldest ophthal- 
mologist not only in America but prob- 
ably in the World. I graduated in medi- 
cine in 1869, University of Maryland, 
took a postgraduate course at the Col- 
lege of Physicians and Surgeons in 
New York, went abroad and spent three 
years in England, France and Germany 
(part time in the Franco-Prussian 
War) and when I returned to America 
was made Professor of Ophthalmology 
and incidentally lecturer of Operative 
Surgery in 1873 in the Washington Uni- 
versity Medical College in Baltimore 
(my native town), moved to Richmond 
in 1879 and have been teaching and 
practicing ophthalmology since that 
time. 1 was made Emeritus Professor 
last year and Emory Hill took my 
place, but I still give a clinic every 
Monday during the sessions. I am still 
in active practice, did several cataract 
operations this year with as good hand 
as when I was forty—never been sick, 
ride to hounds, play golf (played yes- 
terday afternoon) and am as active as 
most people of sixty although I am in 
my eighty-fifth year. So I have been 
teaching and practicing ophthalmology 
about sixty years and am still at it. I 
expect to retire when I get old enough. 
Ned Jackson is one of my special 
friends and I see him quite often at the 
Ophthalmological Society meetings. 
Now all the above rigamarole sounds 


like the vanity of an old man but writ- 
ten to let you know I may be the oldest 
ophthalmologist both in years and 
term of service. 
With kind regards, I remain, 
Very cordially yours 
(signed) J. A. White. 


(Ep.: The Journal offers sincere con- 
gratulations to Dr. White on his years of 
service and on his youthfulness. ) 


Relations between the eye and the ear 

Dr. Park Lewis’ letter, published on 
page 652 of the July number of the 
Journal is interesting and timely. I wish 
to add two worth-while titles to those 
mentioned by Dr. Lewis. 

Samuel Theobald wrote on “Reflex 
aural neuroses caused by eyestrain” 
and reported cases. (Jour. Amer. Med. 
Assoc., 53: 112 (July 10) 1909; Trans. 
Sect. Ophth., Amer. Med. Assoc., 1909, 
p. 105.) 

J. Van Der Hoeve wrote on the “Re- 
lations between eye and ear”. (Trans. 
Amer. Acad. Ophth. and Otolaryng., 
1921, p. 395; Arch. of Ophth., 51: 321, 
No. 4, July, 1922.) He treated the sub- 
ject under four heads: 1. Diseases and 
intoxications which cause eye and ear 
symptoms; 2. Eye diseases which cause 
ear symptoms; 3. Ear affections which 
give eye symptoms; 4. Relations be- 
tween the vestibular organ and the eye. 


C. W. Rutherford. 
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ABSTRACT DEPARTMENT 


EpItep BY Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to 
those formerly used in the Ophthalmic Year Book. It must be remembered that. any 
given paper may belong to several divisions of ophthalmology, although here it is only 
mentioned in one. Not all of the headings will necessarily be found in any one issue of the 


Journal. 


CLASSIFICATION 


. General methods of diagnosis 

. Therapeutics and operations 
Physiologic optics, refraction, and color 
vision 

Ocular movements 

Conjunctiva 

Cornea and sclera 

Uveal tract, sympathetic disease, and 
aqueous humor 

. Glaucoma and ocular tension 

. Crystalline lens 


1. GENERAL METHODS OF 
DIAGNOSIS 

Amsler, M. Photokeratoscopy. 
Deutsche Ophth. Gesellschaft (18th 
Heidelberg Congress), p. 202. 

Examination of the cornea has two 
correlated but really distinct objectives: 
“optical” exploration of the geometrical 
form and of the optical function of the 
corneal center, and “anatomical” study 
of the whole corneal surface and of its 
epithelium in particular. Ophthalmom- 
etry but imperfectly achieves the for- 
mer object even in regular astigmatism, 
since the images circle around the small 
optically important corneal center at a 
not inappreciable distance from it. 
Keratoscopy not only takes care of that 
but is practically indispensable in the 
detection of irregular astigmatism, in 
milder forms of keratoconus, and where 
fixation is poor, as in aphakia and ny- 
stagmus. In irregular astigmatism it 
often demonstrates symmetry and cen- 
tral regularity which permit improve- 
ment of vision with a cylinder. Its im- 
portant field however is “anatomical” 
exploration of the changes of the cor- 
neal epithelium incident to many intra- 
ocular processes as well as in traumas. 
A new apparatus devised for the author 
by Hartinger of the firm of Zeiss fur- 
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10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and his- 
tory 

19. Anatomy and embryology 


nishes a satisfactory picture in the mat- 
ter of size, sharpness of outline and fixa- 
tion of the absolute center of the disc. 
Numerous excellent photographs of 
regular astigmatism, keratoconus, ir- 
regular astigmatism, and the evolution 
of traumatic as well as non-traumatic 
forms of keratitis accompany the article. 
(See also under Hartinger.) 
M. Davidson. 


Barczinski. A simple and cheap slit- 
lamp appliance. Klin. M. f. Augenh., 
1932, v. 88, March, p. 383. (IIl.) 

_The appliance (manufactured by 
Dorffel and Farber, Berlin) is described 
and illustrated. It allows the use of the 
modified illuminating rod of the slit- 
lamp of Simon on the corneal micro- 
scope. C. Zimmermann, 


De Jaeger, A. Examination for dip- 
lopia with the red glass. Bull. Soc. 
Belge d’Opht., 1931, no. 63, p. 65. 

A large number of patients examined 
for various complaints were found to 
present diplopia with the candle and 
red-glass test. The author regards 
every diplopia found with the red glass 
as normal unless other signs are pres- 
ent, for example spontaneous diplopia 
and the vertigo that accompanies it, de- 
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viation of the globe, and finally limita- 
tion of movements of the globe in a 
definite direction. J. B. Thomas. 


Edmund, D. The scotopticometer. 
Det oftalmologiske Selskab i Kgben- 
havn’s Forhandlinger, 1931, pp. 5-10. In 
Hospitalstidende, 1932, v. 75, Feb. 11. 

The author together with Dr.. Ulrik 
Mgller has devised an instrument for 
the rapid detection of varying degrees 
of hemeralopia, to be used especially in 
the examination of chauffeurs and avi- 
ators. Persons in these lines of work 
need not only good central vision, nor- 
mal fields and color sense, but also the 
ability to recognize differences of light 
intensity in reduced illumination, such 
as occur in night driving. Hemeralopes 


are unsafe drivers in dim light. 
D. L. Tilderquist. 


Harman, N. B. A device for prevent- 
ing glare in electric ophthalmoscopes. 
Brit. Jour. Ophth., 1932, v. 16, April, p. 
225. 

The aberrant rays due to the beam of 
light impinging upon the upper edge of 
the sight hole in the mirror are cor- 
rected by mounting a small thin-walled 
tube within the hole of the mirror. Fora 
mirror set at forty-five degrees to the 
beam from the lamp, and a hole of 2 
mm. diameter, the tube fitted to the 
lower edge of the hole must project 2.5 
mm. to provide complete protection by 
casting a shadow over the hole, so that 
no aberrant rays can be diverted into 
the patient’s eye. The lamp is also 
slightly decentered so that the beam 
impinges on the mirror to one side of 
the drilled hole. D. F. Harbridge. 


Hartinger, H. A new photokerato- 
scope. Deutsche Ophth. Gesellschaft 
(18th Heidelberg Congress), p. 360. 

The new _ photokeratoscope (de- 
scribed by Amsler—see above) is illus- 


trated and described in detail. 
M. Davidson. 


Hartinger, H. Remarks to the article 
of J. L. Pavin. Klin. M. f. Augenh., 1932, 
v. 88, March, p. 383. 

In the red-free ophthalmoscope con- 
structed by Zeiss in 1930 at the instance 
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of Franceschetti and Miller the nitra 
lamp was replaced by arc light, and opti- 
cal parts were so changed that as much 
as possible of the light of the arc lamp 
is utilized for illumination of the retina, 
and the disturbing reflexes of the oph- 
thalmoscopic lens are eliminated. 
C. Zimmermann. 


Kaplan, Abraham. Chronic subdural 
hematoma; a study of eight cases with 
special reference to the state of the pu- 
pil. Brain, 1931, v. 54, Dec., p. 430. 

The author reports eight cases of 
chronic subdural hematoma and 
stresses the fact that the pupillary 
changes are very important from a di- 
agnostic point of view. All of the cases 
had a history or evidence of trauma. The 
interval from the trauma to the onset 
of the first symptom varied from a few 
minutes to almost three months. The 
most prominent symptoms before the 
period of unconsciousness were head- 
ache, drowsiness, and vomiting. In five 
of the eight cases the fundi were normal 
throughout the entire course of the ill- 
ness; in one the disc margin was hazy 
on the affected side and in two changes 
in the fundi progressed to an advanced 
papilledema. In five cases a dilated pu- 
pil was found on the affected side and 
in one patient a third-nerve palsy was 
observed on the side corresponding to 
the lesion, but no note was made about 
the size of the pupils. In two cases there 
was slight irregularity of the pupils but 
no inequality. One of these patients had 
a bilateral subdural hematoma. The ex- 
planation given by the author for in- 
volvement of the pupil on the same side 
as the lesion is due to the fact that the 
third nerve is pressed upon as it crosses 
the sharp edge of the greater wing of 
the sphenoid. M. E. Marcove. 


Kreiker, A. Observations for interna- 
tional standardization of tests of visual 
acuity. Graefe’s Arch., 1932, v. 128, p. 89. 

The test object should be the ring of 
Landolt, the unit of measurement being 
the subtended angle. Figures, letters, 
hooks, and other marks could be per- 
mitted if they were equivalent to cor- 
responding Landolt rings. The progres- 
sion of the test-type sizes should be re- 
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ciprocal and symmetrical and should in. 
clude at least eleven sizes varying from 


1’ to 10’. H. D. Lamb. 


Pascal, J. I. A fixation point in peri- 
metry. The New England Jour. of Med., 
1931, v. 205, Dec. 17, p. 1189. 

When the central fixed target is situ- 
ated further away than the moving 
peripheral target, the tendency for the 
patient to turn his eye to the moving 
target is appreciably reduced. To carry 
out this idea a small mirror is placed at 
the center of the arc of the perimeter, 
inclined slightly downward. It is fixed 
and does not revolve with the arc. Be- 
low the patient’s chin, and attached to 
the supporting bar, is a housing carry- 
ing a small electric bulb. In front of the 
bulb is a revolving disc containing a 
variety of fixation targets, which can be 
placed behind the opening in the iris 
diaphragm. As the patient looks into 
the mirror, he sees the reflected target 
projected behind the plane of the perim- 
eter arc. The movable test object is 
much closer to the patient than the 
fixed target. Ralph W. Danielson. 


Pavin, J. L. A new apparatus for ex- 
amination of the fundus with red-free 
light. Klin. M. f. Augenh., 1932, v. 88, 
March, p. 381. (IIl.) 


This is described and illustrated and 
supplemented by Hartinger’s article 
(see above). A comparative table of 
light values according to Hartinger is 
added. C. Zimmermann. 


Sisson, R. J. Tangent screen light. 
Amer. Jour. Ophth., 1932, v. 15, Mar., 
p. 237. 


2. THERAPEUTICS AND 
OPERATIONS 

Balcarek, Alfred. On larocaine, a new 
local anesthetic in ophthalmology. Klin. 
M. f. Augenh., 1932, v. 88, April, p. 527. 

After an extensive favorable clinical 
experience Balcarek recommends laro- 
caine in two percent solution, combined 
with adrenalin, as a local anesthetic on 
the eye. It is cheaper than cocaine, does 
not alter the corneal epithelium, nor 
produce mydriasis, nor influence intra- 
ocular tension. C. Zimmermann. 


Davis, F. A. Tribromethanol (aver- 
tin) as an anesthetic in eye surgery. 
Trans. Amer. Ophth. Soc., 1931, v. 29, 
pp. 47-74. 

Davis, in a very comprehensive arti- 
cle, describes the preparation, dosage, 
and use of avertin in a series of ninety 
cases. Its effect on blood pressure, ven- 
ous pressure, and so on, is noted and 
its advantages are stressed. The intra- 
ocular tension is lowered in many cases, 
probably as a result of lowering of 
venous pressure. This is advantageous 
in glaucoma and cataract operations. 
The author concludes that avertin is a 
valuable adjunct for use in selected eye 
operations where local anesthesia is not 
satisfactory, as in highly nervous and 
uncontrollable adults, and in children 
who fail to cooperate. It should be chos- 
en only when local anesthesia is not 
definitely indicated. (See also Amer. 
Jour. of Ophth., v. 15, p. 208.) 

C. Allen Dickey. 


Fejer, Julius. The treatment of pain- 
ful absolute glaucoma and other eye 
diseases with retrobulbar injections of 
alcohol. Amer. Jour. Ophth., 1932, v. 15, 
Feb., pp. 135-136. 


Hardy, W. F. Progress in medical and 
surgical treatment in ophthalmology. 
Amer. Jour. Ophth., 1932, v. 15, Jan., 
pp. 37-50; also Trans. Amer. Acad. 
Ophth. and Otolaryng., 1931. 


Hoffmann, Wolfgang. Utilization of 
the mercury-vapor-punktal lamp for 
ocular radiation. Klin. M. f. Augenh., 
1932, v. 88, April, p. 455. (IIl.) 

Lack of ultrared, slight intensity in 
the visible area, and preponderance of 
ultraviolet below 300 millimicra are 
characteristic of the mercury-vapor 
light. The indications for utilization of 
ultraviolet light in affections of the an- 
terior segment of the eye are given by 
its faculty of producing exfoliation of 
the uppermost epithelium, and dilata- 
tion of the bloodvessels, and also its 
bactericidal action, as in herpes of the 
cornea, trachomatous pannus, and tu- 
berculous nodules of conjunctiva and 
episclera. The punktal lamp is_ the 
strongest source of ultraviolet light 
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available for ocular radiation. It does 
not make the arc lamp superfluous, but 
it increases the field of light therapy in 
ophthalmology. C. Zimmermann. 


Kikai, Kunimaro. On the irritant ac- 
tion of roentgen and ultraviolet rays, 
applied on distant parts of the body, on 
the protected eyes. Klin. M. f. Augenh., 
1932, v. 88, April, p. 478. (III.) 

Kikai’s experiments on rabbits are 
described in detail. They show that af- 
ter radiation of the back with roentgen 
and ultraviolet rays the uvea of the 
absolutely proiccted eyes presented 
histological changes exactly identical 
with those observed after intravenous 
intraperitoneal and subcutaneous in- 
troduction of the most varied foreign 
proteins. They were edema of the 
ciliary processes, and diffuse and focal 
infiltrations of the choroid with lympho- 
cytes and monocytes, less frequently 
with leucocytes. The interval of from 
two to three weeks between general 
radiation and local alterations may be 
a further proof that the effectual sub- 
stances were created in the organism by 
integration of tissue carried through the 
blood current to the eyes. The fluctua- 
tions of intraocular tension observed in 
the experiments of Krasso and Selinger 
were attributed to the influence of 
roentgen rays on the sympathetic nerve. 
They may also be due indirectly to irri- 
tants, generated by the action of roent- 
gen and ultraviolet rays on distant parts 
of the body. C. Zimmermann. 


Meyerhof, M. Some remarks on rectal 
narcosis with avertin (tribromethanol). 
Bull. Ophth. Soc. of Egypt, 1931, v. 24, 
pp. 31-35. 

Tribomethanol, called “avertin,” an 
anesthetic administered rectally, is par- 
ticularly valuable to ophthalmic sur- 
geons, since it eliminates the necessity 
of a mask in those cases where a general 
anesthetic is required. It was invented 
in 1926 and has been widely used. It 
is administered in a 2.5 to 3 percent so- 
lution in distilled water at 95 to 104 de- 
grees F. The solution must be freshly 
made and alkaline in reaction (orange 
red color with Congo red as indicated). 
The dose for all ages and for both sexes 


is from 0.08 to 0.13 gm. of avertin to one 
kg. of body weight. In ophthalmology a 
maximum dose of 0.12 gm. is sufficient, 

The preparation of the patient is as 
follows: An aperient or enema is admin- 
istered the evening before the operation. 
A preliminary injection of morphine 
(0.01 to 0.02 gm.) is given one hour be- 
fore the rectal administration of avertin. 
After the avertin is given the patient is 
kept quiet in a dark room and in half 
an hour is ready for the operation, 
which can be performed with the aid 
of another anesthetic. If the eye is very 
painful, as for example in acute glau- 
coma, a local anesthetic may be added. 

Avertin is eliminated by the kidneys 
and the liver. Eighty percent of the drug 
appears in the urine forty-eight hours 
after narcosis. Avertin is accordingly 
contraindicated in cases where the kid- 
neys and liver are not in good condition. 
Avertin has an irritating effect on the 
rectal mucosa and should be avoided in 
such conditions as dysentery, amebiasis 
and bilharziosis. 

Statistics in Europe show an average 
of one fatality per 5000 cases with aver- 
tin (52 out of 250,000) from 1926 to 
1929. Edna M. Reynolds. 


Moncreiff, W. F., Coulter, J. S., and 
Holmquest, H. J. Experimental studies 
in diathermy applied to the eye and 
orbit. Amer. Jour. Ophth., 1932, v. 15, 
Mar., pp. 194-205. 


Nasr Farid. What the oculist should 
know about medication with arsenic, 
bismuth, and mercury in ocular syphilis. 
Bull. Ophth. Soc. of Egypt, 1931, v. 24, 
pp. 114-116. 

In acute cases of syphilis where it is 
important to obtain results quickly, the 
author recommends arsenobenzol. Mer- 
cury is better used in conjunction with, 
but can be substituted for, arsenic. Bis- 
muth is only suitable for reinforcement 
of the action of arsenic. Three cases of 
ocular syphilis are outlined by the au- 
thor and suggestions regarding treat- 
ment are made. Edna M. Reynolds. 


Somerville-Large, L. B. Iris anes- 
thesia by retrobulbar injection, and 
paralysis of the orbicularis oculi by sev- 
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enth nerve block. Brit. Jour. Ophth., 
1932, v. 16, March, p. 166. 


For iris anesthesia a 2 c.c. syringe is 
used with a 1% inch needle, inject- 
ing 1 c.c. of four percent novocaine. 
With this size of needle injury to 
the optic nerve is impossible. For ex- 
cision, three injections each of 2 c.c. of 
four percent novocaine are made re- 
spectively above, down and out, and 
down and in. Of eighty-four cases, four 
suffered retrobulbar hemorrhage, one of 
which (chronic glaucoma) was lost. 
Seventh nerve block is induced by in- 
jecting 2 c.c. of a four percent novocaine 
solution in front of the external audi- 
tory meatus (O’Brien’s method). 

D. F. Harbridge. 


Stein, Richard. Modification of Léw- 
enstein’s lip clamp for plastic operation 


with oral mucous membrane. Klin. M. 
f. Augenh., 1932, v. 88, March, p. 370. 


(Ill.) 

The clamped mucous membrane is 
pressed level and stretched evenly, and 
very thin flaps can be obtained. 

C. Zimmermann. 


Villaret, M., Justin-Besangon, L., 
Schiff-Wertheimer., and Gallois, J. The 
esters of choline in ophthalmology. 
Arch. d’Opht., 1932, v. 49, March, p. 129. 

Acetylcholine in appropriate doses, 
especially subconjunctivally, causes 
dilatation of the retinal artery in normal 
individuals, and the caliber is often in- 
creased to twice its usual size. This dose 
produces no cardiac effect and there is 
almost no drop in blood pressure, be- 
cause the capillary constriction neutral- 
izes the effect of the peripheral ar- 
teriolar dilatation. In eyes with normal 
tension the injection of acetylcholine in 
the above dose has little effect, but in 
moderately hypertonic eyes there is a 
tendency toward production of an in- 
crease in tension. 

Therapeutically the daily intramus- 
cular injection of twenty centigrams of 
acetylcholine is recommended in ob- 
struction of the trunk or branches of the 
central artery of the retina in the hope 
of being able to establish circulation 


around the obstruction by dilatation of 
the artery. Several cases so treated are 
reported. Similar treatment may be at- 
tempted in thrombosis of the retinal 
vein. 

Two cases are reported in which in- 
tramuscular injections of acetylcholine 
were used in the treatment of chronic 
simple glaucoma along with local in- 
stillation of miotics. The acetylcholine 
has no effect in reducing the tension, 
but the intraocular vasodilatation pro- 
duced was thought to be beneficial in 
improving the nutrition of the damaged 
nerve elements and increasing the field. 
It is necessary to keep close watch over 
the tension in eyes so treated. 

Retrobulbar neuritis may be favor- 
ably influenced by injection of acetyl- 
choline because of dilatation of the ar- 
terioles supplying the nerve. Certain 
ocular disturbances of central origin 
due to circulatory obstruction, such as 
ophthalmic migraine, have been favor- 
ably influenced by the injection of ace- 
tylcholine. Its use has also been recom- 
mended in tabetic atrophy and quinine 
amaurosis. M. F. Weymann. 


Williamson-Noble, F. A. Tuberculin 
in ophthalmology. Brit. Jour. Ophth., 
1932, v. 16, May, p. 285. 

The author propounds two questions 
which require decision: (1) Are we 
missing a certain number of cases of 
tuberculosis by falsely attributing the 
lesion in the eye to some other cause, 
and not finding the true diagnosis until 
tuberculin is administered? (2) Has 
tuberculin a definitely nonspecific im- 
munizing effect against organisms 
other than the tubercle bacillus, thus 
bringing about cure? Wright’s work 
seems to show that tuberculin B.E. is a 
very good antigen for staphylococcic 
infections. 

When the nature of the infecting 
agent cannot be determined, one should 
not be deterred from using minimal 
doses of tuberculin B.E. The author’s 
practice is to start with 1/500,000 mg. of 
B.E. and gradually work up. The author 
discusses the case history of five pa- 
tients, two keratitis, two iritis, and one 
scleritis. D. F. Harbridge. 
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3. PHYSIOLOGIC OPTICS, REFRAC- 
TION, AND COLOR VISION 

Ames, A., Jr., Gliddon, G. H., and 
Ogle, K. N. Size and shape of ocular 
images. 1. Methods of determination 
and physiologic significance. Arch. of 
Ophth., 1932, v. 7, April, pp. 576-597. 

The size and shape of images carried 
to the brain from the two eyes may 
vary, depending upon the retinal or di- 
optric images and upon the distribution 
of the rods and cones. These variations 
in size and shape may be symmetric or 
asymmetric. For their study, a target is 
placed before each eye, some portions 
of both being identical, others not. Iden- 
tical portions will fuse, allowing the dis- 
similar ones to lie superimposed or dis- 
placed according to whether the two 
fields are similar or dissimilar in size 
and shape. Lenses have been made both 
to produce and to correct these varia- 
tions. Differences in size are calibrated 
in percentage. Practically all patients 
recognize a change in size of 0.50 per- 
cent, many half of this amount. For 
measurements in the horizontal merid- 
ian an instrument has been constructed 
based on Hering’s horopter apparatus 
and a modification of Tschermak’s bin- 
ocular-nonius device—named by the au- 
thors the “grid-nonius horopter.” Using 
this device, ocular movements are 
avoided while measurements are made 
simultaneously for a number of points 
in the visual field. 

It appears that there is a correlation 
between the size and shape of ocular 
images and accommodation and verg- 
ence. These differences have been deter- 
mined at varying distances and retinal 
slip has been observed in accommoda- 
tion for near points, due, possibly, to the 
usual phoria or misdirection of the 
visual lines, as a result of which the 
focus of the fixation lines at the fovea 
falls on disparate retinal points. Differ- 
ence in size and shape of ocular images 
disturb vision in that they engender 
conflict of judgment, prevent fusion, 
produce suppression, and upset binocu- 
lar depth perception. Headaches and 
eyestrain follow. M. H. Post. 


Berens, C., and Stark, E. K. Studies 
in ocular fatigue. Amer. Jour. Ophth., 
1932, v.15, Mar., pp. 216-223. 
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Caso, G. Myopia and tension relative 
to ocular lesions. Lettura Oft., 1931, 
June, p. 287. 

The author used the tonometer of 
Schigtz in his determinations and chose 
the hour of eight to nine a.m. for mak- 
ing them. Sixty-eight myopes ranging 
from one to twenty diopters were exam- 
ined. Those having above nine diopters 
of myopia were considered high my- 
opes. One-fourth of the total number 
showed hypotony. Two-thirds of the 
cases of hypotony were in high myopes, 
and in the latter only three out of thirty- 
two did not show vitreous and macular 
changes and posterior staphyloma. For 
this reason the author feels that there 
is a certain relationship between high 
myopia and fundus lesions. 

Subnormal tension was also observed 
in anisometropia, especially in the 
higher degrees of the myopic type, but 
the author cannot affirm whether or not 
the hypotony was primary or secondary 
to the myopia. Neither can he be as- 
sured that the hypotony was caused by 
the endocular lesions. There might be 
other factors causing the fundus lesions. 
But the occurrence of lowered tension 
in an eye is to be considered as unfavor- 
able. F. M. Crage. 


Csapody-Mocsy. Needlework and vis- 
ual acuity. Zeit. f. Augenh., 1932, v. 76, 
Feb., p. 287. 

Needlework is no more harmful to 
the eyes than reading if sufficiently 
thick thread is selected. After measure- 
ment of thread of various kinds, as well 
as of the weaves of various kinds of 
cloth, the author constructed a table by 
which one can determine the visual 
acuity which corresponds to the visual 
angle subtended by the unit of each ma- 
terial. She recommends that schools use 
only such materials as correspond at 
least to the minimum visual acuity re- 
quired for attendance. Then the trouble- 
some necessity of excusing some of the 
girls from needlework will not arise. 

F. Herbert Haessler. 

Cucchia, A. The behavior of astig- 
matism by oblique incidence in the hu- 
man eye in accommodation. Ann. di 
Ottal., 1931, v. 59, Nov.-Dec., p. 913. 

Tscherning has shown by means of 


ABSTRACTS 767 


the Young optometer that at the pupil- 
lary margin with a diameter of 5 mm. 
the amplitude of accommodation was 
only one-half of that at the pupillary 
center. Under full dilatation by cocaine, 
while the center showed 3. D. the tem- 
poral border showed only 0.25 D. and 
the nasal side 0. D. The author studied 
ten cases skiascopically with a view to 
determine the action of the rays enter- 
ing the eyes between twenty and forty 
degrees on the nasal and on the tempo- 
ral side. The study of these cases estab- 
lished the fact that the curvature of the 
lens in accommodation was greater at 
the center than at the periphery, at 
least on the nasal and temporal sides 
between twenty and forty degrees from 
the center. The author concludes that 
in near vision (25 cm.) the astigmatism 
of rays of oblique incidence is similar 
to that when the eye is adapted for dis- 
tance. When the sagittal and tangential 
refraction are myopic the latter is the 
greater. The degree of astigmatism in 
the cases examined showed individual 
differences between the nasal and the 
temporal sides, but in the larger num- 
ber of instances the astigmatism be- 
came greater as the axes were more 
oblique. 

In almost every case the refractive 
power of the dioptric system at the 
periphery in the act of accommodation 
was less than that at the center. (Bib- 
liography.) Park Lewis. 


Demetriades, Jean. Modifications of 
ocular tonus during accommodation in 
the normal state and in some pathologi- 
cal conditions. Bull. Ophth. Soc. of 
Egypt, 1931, v. 24, pp. 9-15. (See Section 
8, Glaucoma and ocular tension.) 


Ferree, C. E., and Rand, G. The prob- 
lem of later afternoon lighting. Arch. of 
Ophth., 1932, v. 7, April, pp. 558-575. 

There has long been a belief that any 
mixture of artificial light and daylight 
is undesirable. Some engineers are in- 
clined to believe that it is more eco- 
nomical to exclude all day light, depend- 
ing only upon artificial light i in the later 
afternoon hours. 

The authors’ experiments showed 
that there was nothing especially de- 
leterious in a mixture of daylight and 


artificial light, considered from the 
standpoint of color and composition, 
nor in the difference in type of source, 
as ordinarily used. When tests were 
made at equal photometric intensities 
at the test surface, the artificial light 
gave the poorest results, daylight the 
best results, and a mixture of the two 
an intermediate result. It was found, 
however, that during the later after- 
noon hours a greater total intensity of 
light was needed than that required at 
night or during the day in an inside 
room, the reason for this being that the 
eyes had been exposed during the day 
to a high intensity of light which rapidly 
decreased in the middle and later after- 
noon hours, so much so that the recov- 
ery of sensitivity in the eye did not keep 
pace with the failing illumination. The 
loss in visual efficiency due to this slow- 
er adaptation of the eye can be de- 
creased, and many of the unpleasant 
effects experienced on abrupt change 
from daylight to artificial light avoided, 
by adding a good intensity of artificial 
light while daylight is still high. This 
transition can be made still less con- 
spicuous if artificial light properly cor- 
rected for color and composition is used. 
M. H. Post. 


Glover, L. P. Amblyopia in identical 
twins. Amer. Jour. Ophth., 1932, v 
Feb., p. 140. 


Hartline, H. K., and Graham, C. H. 
Nerve impulses from single receptors in 
the eye of Limulus. Soc. for Exper. Bi- 
ology and Med., 1932, v. 29, Feb., p. 613. 

This is a continuation of the authors’ 
previous report showing the electrical 
changes in the optic nerve of Limulus 
polyphemus when the eye is exposed to 
light. Each of the large and widely 
spaced ommatidia is supplied with one 
nerve fiber which runs directly to the 
central ganglion. In the eye itself there 
is no evidence of either ganglion cells 
or neural interconnections. The optic 
nerve contains little connective tissue, 
and can be separated into bundles each 
containing only a few fibers. In the 
adult animal it frequently happens that 
in a small bundle separated from the 
whole optic nerve there is only one ac- 
tive fiber. When a single receptor is 


| 
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stimulated the potential discharge starts 
after a short latent period at a high fre- 
quency, falls rapidly at first, and then 
more slowly tends to reach a constant 
level after several minutes. The impulse 
stops when the light is turned off. The 
frequency of impulses in both the ini- 
tial burst and the final steady discharge 
depends upon the intensity of the stimu- 
lating light. Dark adaptation modifies 
the discharge frequency. The more 
dark-adapted the eye the greater the ini- 
tial frequency, but the steady discharge 
is the same. M. E. Marcove. 


Lauber, Hans. Optically effective 
spectacles of safety glass. Zeit. f. 
Augenh., 1932, v. 76, Feb., p. 238. (See 
Section 16, Injuries.) 


Marquez, M. Stereoscopic theory of 
the anaglyphes. Ophth. Soc. United 
Kingdom, 1930, v. 50, pp. 318-330. (See 
Amer. Jour. Ophth., 1931, v. 14, June, 
p. 560.) 


Mayer, L. L. Epinephrin in progres- 
sive myopia. Amer. Jour. Ophth., 1932, 
v. 15, Jan., pp. 35-36. 


Meyer, H. The yellow-blue sense of 
protanopes and deuteranopes, in com- 
parison with that of normal trichro- 
mates. Klin. M. f. Augenh., 1932, v. 88, 
April, p. 496. 

Meyer reports investigations, made 
at Engelking’s clinic. They showed that 
the blue and yellow sense of the pro- 
tanopes and protanomalous examined 
was less delicate than that of deuteran- 
opes and normal trichromates. This 
corresponds with the. observation of 
Hess and others. However, a higher 
valence of blue and yellow sense in 
deuteranopes than in normal trichro- 
mates was not noticeable. The author 
does not deny that in this group a very 
sensitive blue-yellow sense is possible, 
apparently surpassing that of the pro- 
tanopes and protanomalous, but it is 
undecided whether the highest forms of 
the normal color sense as to the blue 
and yellow lag behind those of the 
deuteranopes. C. Zimmermann, 


Michaelson, I. C. “Angina capitis”. 
Brit. Jour. Ophth., 1932, v. 16, April, p. 
202. 


A hundred consecutive cases of head- 
ache due to refractive errors were col- 
lected with the object of investigating 
the mechanism by which ocular head- 
aches arise. A résumé is offered of the 
chief known facts of referred visceral 
pain, physiological, clinical, and ex- 
perimental; with study of the activity 
and innervation of the ciliary muscle, 
of the clinical features of ocular head- 
ache, and of experimental relationship 
between the skin and the ciliary muscle. 

The author found sufficient concur- 
rence between both sets of facts to 
justify the suggestion that the mecha- 
nism which underlies ciliary headache 
is analogous to that which gives rise to 
referred visceral pain in other parts of 
the body. More particularly ciliary 
headache arises from ciliary dysfunc- 
tion in the same way as angina pectoris 
arises from cardiac dysfunction. 


D. F. Harbridge. 


Miles, W. R., and Craig, Homer. 
Color blindness in dry goods salesmen. 
The Personnel Journal, 1931, v. 9, April, 
p. 437. 

Upon examining salesmen in the de- 
partment stores of San Francisco it was 
found that color blindness was almost 
as common among dry-goods salesmen 
as in the general population of young 
men. Of 375 clerks tested, 7.2 percent 
clearly showed this defect. The authors 
suggest that the Ishihara test should be 
used upon prospective salesmen. No 
cases were found where color blindness 
was being consciously used as an asset 
in the occupation, but it is suggested 
that such a possibility exists, for ex- 
ample in matching brightness. 

Ralph W. Danielson. 


Pascal, J. I. The light band of retinos- 
copy. Amer. Jour. Ophth., 1932, v. 15, 
Feb., pp. 137-138. 


Sorsby, Arnold. School myopia. Brit. 
Jour. Ophth., 1932, v. 16, April, p. 217. 

Steiger, Tron Scheerer, and Betsch 
have pointed out that hypermetropia 
cannot be divorced from myopia, that 
emmetropia is an artificial conception, 
and myopia a continuation in an un- 
broken process. The hyperopic is prac- 
tically a stationary eye, whereas the 
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myopic eye is essentially progressive. 
The grow th of an eye is regarded as be- 
ing completed at the age of eight years. 
Progressive myopia usually manifests 
itself at about twelve years. If ocular 
growth ceases at the earlier age, why 
do the components of refraction— 
cornea, lens, and axial length—change? 
A more intensive study of the breeding 
ground of myopia, the school, may 
solve the problem. D. F. Harbridge. 


Sorsby, Arnold, and Shaw, Marcelli. 
The refraction in cases of congenital 
torticollis associated with hemiatrophy 
of the face. Brit. Jour. Ophth., 1932, v. 
16, April, p. 222. 

The author records nine cases of con- 
genital torticollis associated with hemi- 
atrophy of the face. In only one case 
was there marked difference in refrac- 
tion of the two eyes. To exclude the 
possibility of the eyes being asymmet- 
rical in spite of equal refraction, the 
readings of corneal curvature and re- 
fraction of the two eyes of the seventh 
reported case were compared. The 
readings were practically identical. The 
x-ray illustration of this case shows the 
right orbit 4.6 by 4.1 cm., the left orbit 
4.1 by 3.9 cm. D. F. Harbridge. 


Steinhaus, H. Determination of pos- 
sible relationship between presbyopia 
and the duration of life. Arch. f. Augenh. 
1932, v. 105, May, p. 732. 

From detailed statistical study of the 
material of the Leipsic clinic, Steinhaus 
concludes that there is a strong rela- 
tionship between the degree of pres- 
byopia and the probable duration of life. 
Segregating the cases where death was 
due to so-called natural causes, this re- 
lationship was emphasized. Of this 
group, those showing early presbyopia 
died at an early age. The author feels 
that early presbyopes should be classed 
as poorer life insurance risks. As be- 
tween the sexes, there was no difference 
in the average degree of presbyopia. As 
is well known, women have a higher 
expectancy of life than men. This, how- 
ever, is due to other factors, for ex- 
ample the less strenuous life led by 
women. There was also an apparent 
difference between city and county pa- 


tients, and between different social 
classes and races, but this difference 
was not sufficiently well defined to war- 


rant drawing conclusions. 
Frederick C. Cordes. 


4. OCULAR MOVEMENTS 

Barriére, A. V. Surgical correction of 
motor troubles of the oblique muscles 
of the eye. Ann. d’Ocul., 1932, v. 169, 
March, pp. 205-222. 

This excellent paper begins with a 
short, interesting account of the com- 
parative anatomy of the oblique mus- 
cles. Physiologically, the extraocular 
muscles have both a monocular and 
binocular association, antagonistic and 
synergistic. For example, in the four 
cardinal oblique directions of gaze, the 
obliques are associated with the vertical 
recti of the opposite name. This physi- 
ological concept, a double associa- 
tion, monocular and binocular, of the 
obliques and recti, suggests two meth- 
ods of procedure in surgical correction 
of paralysis of an oblique. One method 
attacks the recti, antagonistic or syner- 
gistic, on the same eye; the other treats 
the associated muscle of the sound eye. 

The author prefers the method of Ed- 
ward Jackson, which supplies the lost 
function of the superior oblique by 
modifying the insertion of its antago- 
nist, the superior rectus of the same eye. 
The new insertion is external and be- 
hind the original insertion of the muscle, 
thus increasing its power of inward ro- 
tation and allowing the eye to turn 
down more easily. This method, de- 
scribed by Jackson in 1903, fulfills 
theoretical needs and is supported clin- 
ically by three cases operated on by 
Barriére. One case was that of paralysis 
of the inferior oblique satisfactorily cor- 
rected by the same technique on the in- 
ferior rectus. The results are illustrated 
by muscle charts made on the Hess 


coordinometer. 
H. Rommel Hildreth. 


Castroviejo, Ramon. New diagram 
for testing diplopia. Amer. Jour. Ophth., 
1932, v. 15, Jan., pp. 33-34 


Hubbard, J. V. Overlapping the rec- 
tus muscles for correction of strabis- 
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mus; report of cases. Jour. Med. Soc. 
New Jersey, 1931, v. 28, Dec., p. 915. 
The muscle is isolated through a 
parallel incision. A pair of rigid ad- 
vancement forceps is applied to the 
muscle so that it cannot slip. The mus- 
cle is then cut, overlapped the proper 
amount and sutured. By overlapping 
the cut ends of the muscle, attenuated 
muscles are actually reinforced and 
strengthened. The amount of correc- 
tion is easily governed by the amount 
of overlapping. Five cases are re- 
ported. (Nine figures.) 
Ralph W. Danielson. 


Malcangi, A. Clinical contribution to 
monocular nystagmus. Ann. di Ottal., 
1931, v. 59, Nov.-Dec., page 1001. 

A case is reported which serves as a 
basis for a discussion on this rare form 
of nystagmus. The pathogenesis has 
not yet been accurately determined but 
may be summarized as coming under 
the following groupings: (1) In cere- 
brospinal meningitis either in an active 
condition or during recovery it is not 
frequent but may involve one eye slight- 
ly and then the other. (2) In strabis- 
mus, generally convergent, the nystag- 
mus may be monocular and vertical. 
Operative treatment is usually ineffec- 
tive. 

The motion is generally vertical in 
amblyopia not associated with strabis- 
mus, in oscillatory movement coinci- 
dent with those of the head (spasmus 
nutans), in cerebral traumatism asso- 
ciated with head concussion accom- 
panied probably by slight cerebellar 
pachymeningitis. 

Various theories as to the patho- 
genesis are discussed. That of Kolmer 
is considered the most satisfactory. It 
has been established that the eyes are 
never in a condition of stable equilib- 
rium but are constantly making a 
series of slight movements. To hold the 
eyes in apparent quietude the impulse of 
macular fixation is requisite. When this 
is absent there may be varying degrees 
of departure from normal in the eye mo- 
tions and under certain conditions the 
oscillations may be exaggerated. 

Park Lewis. 
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Paton, Leslie. Vestibulo-ocular re- 
flex paths. Brit. Jour. Ophth., 1932, y. 
16, May, p. 257. 

This aims to show in how many dif- 
ferent ways the labyrinthine impulses 
can reach and affect the oculomotor 
controls and how intimately they are 
linked up with other muscular controls 
of the head, neck, trunk, and limbs. 
(Eight diagrams.) D.F. Harbridge. 


Thies, Oscar. Necrosis of the sclera 
after advancement of the internal rec- 
tus; recovery. Klin. M. f. Augenh., 
1932, v. 88, April, p. 532. (II1.) 

Four days after advancement of the 
internal rectus and tenotomy of the 
external rectus of both eyes (in two dif- 
ferent sittings) of a very delicate man 
aged forty-two years, with myopia of 
7. D. and 2. D. of astigmatism, the pa- 
tient tore off the bandage and the su- 
tures of the right eye during the night. 
Six days after operation the wound 
looked yellowish, but no bacteria could 
be found. As the condition became 
worse and perforation of the sclera 
threatened, a conjunctival flap with 
subconjunctival tissue from the upper 
part of the eye was transplanted to the 
diseased area, and this saved the eye. 

C. Zimmermann. 


Valerio, Americo. Two cases of 
paralysis of the oculomotor nerve aft- 
er prophylactic injection of tetanus an- 
titoxin. Arch. d’Opht., 1932, v. 49, 
March, p. 181. 

In two individuals complete unilat- 
eral paralysis of an oculomotor nerve 
developed about two days after prophy- 
lactic injection of tetanus antitoxin. 
Both individuals recovered completely 
after about one month under local 
diathermy. The underlying lesion was 
considered to be congestion, hence the 
selection of diathermy. 

M. F. Weymann. 


5. CONJUNCTIVA 
Falta, Marcel. Early diagnosis of 
trachoma. Klin. M. f. Augenh., 1932, 
v. 88, April, p. 520. 
Falta discusses the following early 
symptoms of trachoma: granulosis con- 
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sisting of a few yellowish pale solid 
granules at the upper fornix, cloudy 
vision, initial granules shining through 
the tarsal conjunctiva, relaxation of the 
superior tarsal muscle giving the pa- 
tient a sleepy appearance, injection at 
the upper limbus.  C. Zimmermann. 


Morax, V., and Bollack, J. Granu- 
loma of the conjunctiva with adenop- 
athy. Ann. d’Ocul., 1932, v. 169, March, 
pp. 185-188. 

These authors present a case similar 
to that reported by Morax, Nida, and 
Marteret (same issue) except that 
there was no suppuration of lymph 
nodes. Laboratory studies of material 
taken from the conjunctiva failed to 
establish the etiology. A skin test made 
on their patient with pus from the case 
of Morax, Nida, and Marteret was nega- 
tive. H. Rommel Hildreth. 


Morax, V., Nida, and Marteret. 
Granuloma of the conjunctiva with sup- 
purative adenitis. Ann. d’Ocul., 1932, 
v. 169, March, pp. 177-185. 

The authors present a case which 
they feel proves that, beside mycotic 
infections, tuberculosis, tularemia and 
syphilitic lymphogranuloma, there is 
another form the etiology of which is 
not yet determinable by laboratory 
methods. 

The etiology of their case was studied 
with a view of showing one of the above 
diseases as causative. Biopsy material 
from the conjunctiva was studied bio- 
logically, pus from the preauricular 
lymph node was cultured and animal 
inoculations made, and skin tests were 
performed on patients in whom the 
diagnosis of the disease of Nicholas and 
Favre had been made. All studies gave 


negative results. 
H. Rommel Hildreth. 


Moulton, E. C. Oculoglandular tu- 
laremia. Jour. of the Arkansas Med. 
Soc., 1931, v. 28, Dec., p. 124. 

A case of tularemia in a man of sev- 
enty-four years is reported, the mode 
of infection being unknown. The right 
eye showed marked redness and swell- 
ing of each eyelid, with intense chemo- 


sis and a mucopurulent discharge, pre- 
senting a picture at once suggestive of 
gonorrheal ophthalmia. The preauricu- 
lar gland of the same side had been 
swollen and tender. On the upper pal- 
pebral conjunctiva were several large 
necrotic ulcers of varying sizes which 
were sharp-edged, rather deep, appear- 
ing to reach the tarsus, but filled with 
a greyish exudative plug. Their size 
varied from three to eight millimeters. 
On the temporal bulbar conjunctiva 
was a similar large punched-out ulcer 
extending on to the cornea. The cornea 
was perforated, the iris incarcerated. 
During the three days the patient was 
under observation, his temperature 
varied from normal up to 100°F. Guinea 
pig inoculation, cultures, and agglut- 
ination were positive for tularemia. 
The final result was good. (Twelve ref- 
erences and discussion. ) 


Ralph W. Danielson. 


Otchapovsky, S. V. Pterygium, par- 
ticularly as to methods of surgical re- 
moval. Sovietskii Vestnik Oft., 1932, v. 
1, nos. 2 and 3, p. 69. 

Pterygium is widespread in the 
northern Caucasus. In the author’s 
clinic it constitutes 2.2 percent of all 
eye diseases (3786 cases of pterygium 
among 172,089 patients seen in the last 
twenty years). Women are affected 
more frequently than men, adults oft- 
ener than children. In 58.8 percent of 
all cases it was unilateral, in 41.2 per- 
cent both eyes were involved. Eighteen 
patients were totally blind as the result 
of extensive bilateral pterygium. In the 
greater part of this material the author 
observed various degrees of defective 
vision, caused by corneal involvement, 
not only in the form of opacities with 
irregular astigmatism, but also in the 
form of hyperopic astigmatism through 


an aplanation of the cornea in the hori- ° 


zontal meridian. Pterygium was fre- 
quently (22 percent) associated with 
chronic conjunctivitis. On the contrary, 
trachoma was rarely seen in pterygium 
cases: among 12,000 trachoma patients 
pterygium was present in only 136 
cases. It is possible that the cicatricial 
contraction of the trachomatous con- 
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junctiva interferes with its advance up- 
on the cornea. 

Of all surgical procedures used in 
the treatment of pterygium McRey- 
nold’s method is the most effective. Of 
1751 patients operated upon by him in 
the last twenty years only 35 came back 
with recurrence. M. Beigelman. 


Proctor, F. I., Finnoff, W. C., and 
Thygeson, P. Negative inoculation 
with Bacterium granulosis. Amer. Jour. 
Ophth., 1932, v. 15, Mar., pp. 206-207. 


Szymanski, J. A case of Parinaud’s 
conjunctivitis. Bull. Soc. Frane. 
d’Opht., 1931, pp. 293-295. 

Szymanski reports a case of Pari- 
naud’s conjunctivitis characterized by 
conjunctival vegetations and by pain- 
ful swelling of the preauricular, paro- 
tid, and cervical lymph glands. Healing 
occurred after five weeks treatment 
with silver nitrate and mild astringents. 
Histological examination of an excised 
vegetation revealed diffuse infiltration 
with lymphocytes, epithelioid cells, 
and plasma cells, the latter predominat- 
ing. There was no formation of follicles, 
necrosis or giant cells. The author con- 
cludes that this examination is in agree- 
ment with others reported by Reis and 
by Sinclair, and that his observation 
contradicts the hypothesis of a relation 
between tuberculosis and Parinaud’s 
conjunctivitis. Phillips Thygeson. 


Tejeda, M. Phlyctenular conjunctivi- 
tis and tuberculosis. Arch. de Oft. 
Hisp.-Amer., 1932, v. 32, April, p. 219. 

Of 100 cases studied, 20 were positive 
as to the presence of tuberculosis in 
the child’s immediate environment. In 
18 patients there was active tubercu- 
losis (10 thoracic adenopathy). A posi- 
tive Pirquet or Mantoux was obtained 
in eighty-six percent. Local treatment 
was sufficient in the latent cases, ac- 
tive general treatment was necessary in 
the active tuberculosis cases. 

M. Davidson. 


6. CORNEA AND SCLERA 
Barnard, R. D., Tyllas, H. A., and 
Mizock, S. L. A note of the corneal 
anesthesia produced by pilocarpin ad- 


ministration. Soc. Exper. Biol. and 
Med., 1932, v. 29, Mar., p. 691. 

During the course of an investigation 
On iris sphincter tone in the rat, it was 
noticed that tropical or subcutaneous 
administration of pilocarpin resulted in 
corneal anesthesia as well as mydriasis, 
with abolition of the corneal reflex 
within five to sixty minutes, depending 
upon dosage. The anesthesia is removed 
by subsequent administration of atro- 
pin, and no anesthesia is produced in 
an atropinized animal. 

M. E. Marcove. 


Beigelman, M. N. Dystrophy of the 
corneal epithelium in vernal catarrh 
Amer. Jour. Ophth., 1932, v. 15, Feb., 
pp. 95-103. 


Colrat, A. Tuberculous sclerokerati- 
tis and its treatment by the methy] an- 
tigen of Boquet et Négre. Bull. Soc. 
Frang. d’Opht., 1931, pp. 299-307. 

Colrat reports, in young women, two 
cases of severe sclerokeratitis which 
were resistant to ordinary treatment 
but which healed quite rapidly and 
without recurrence after use of the 
methyl antigen of Négre and Boquet. 
The tuberculous nature of the lesions 
was inferred from their clinical appear- 
ance. The author describes in detail the 
biomicroscopical findings and discusses 
at length the differential diagnosis. 


Phillips Thygeson. 


Herzan, Werner, and Hossman, Eva. 
Parenchymatous keratitis. Klin. M. f. 
Augenh., 1932, v. 88, April, p. 464. 

At the eye clinic of the University 
of Breslau 433 cases of parenchymatous 
keratitis were treated within the last 
three decades. Its frequency, especially 
in females, has increased, although the 
amount of congenital lues has remained 
about the same. The age of most pa- 
tients was between sixteen and twenty 
years. Before introduction of the Was- 
sermann reaction lues was clinically 
found in 58.5 percent, since then the 
reaction has been positive in 92.6 per- 
cent. While the Wassermann reaction 
in the liquor and the micro-Meinecke 
reaction in the aqueous are diagnosti- 
cally uncertain, the luetin test of No- 
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guchi has proved reliable. The tuber- 
culin test in definite lues was twenty 
times positive, twenty-four times nega- 
tive, in doubtful and not detectable 
lues as often positive as negative. In 
four cases trauma was the eliciting 
cause. A few cases of unusual course 
are reported. The combined therapy 
with bismuth and salvarsan, even if ap- 
plied early, influenced the local process 
as little as the earlier usual antiluetic 
treatment. Course, duration, and ter- 
mination of parenchymatous keratitis 
in comparison with former decades 
were unchanged. C. Zimmermann, 


Hofe, K., and Krantz, W. Corneal re- 
action of syphilitic rabbits following in- 
tracorneal injection with horse serum. 
Arch. f. Augenh., 1932, v. 105, May, p. 
721. 

Hofe and Krantz injected horse 
serum into the cornea of rabbits pre- 
viously infected with syphilis. The re- 
actions were more marked and of long- 
er duration than in normal rabbits. 
They conclude that in rabbits an infec- 
tion with the spirochete of syphilis pro- 
duces lowering of the local resistance 
of the cornea. Frederick C. Cordes. 


‘Lagrange, Henri. Annular interstitial 
infiltration of the cornea in malignant 
lymphogranulomatosis. Ann. d’Ocul., 
1932, v. 169, March, pp. 188-194. 


Hodgkin’s disease is reviewed as to 
the four clinical features, adenopathy, 
skin manifestations, fever, and altera- 
tions in the blood. A case of Hodgkin’s 
disease is reported, in a woman aged 
forty-six years, who showed in each 
cornea an infiltration of the substantia 
propria. The infiltration began at the 
limbus and reached nearly to the pupil- 
lary border above, the lower corneal 
sector being free. The region was di- 
vided into three rings by two lines of 
relatively clear cornea. The limbal ring 
was vascularized. Local x-ray therapy 
seemed to arrest the progress, and re- 
duced the new vessels to mere strands. 
The author believes the infiltration to 
have consisted of the characteristic cells 
of Sternberg. H. Rommel Hildreth. 


Morax, V. Corneal lesions in the 
course of a malignant lympho-granulo- 
matosis. Ann. d’Ocul., 1932, v. 169, 
March, pp. 194-197. 


The author reports a case from an 
old record of 1900 that would probably 
be considered as being one of Hodg- 
kin’s disease today. The patient, a wom- 
an aged twenty-one years, developed a 
polyadenopathy and splenomegaly with 
purpura after a fever probably of ton- 
sillar origin. During the course of the 
disease which ended in death of the pa- 
tient in about two years there devel- 
oped paralysis of the facial, olfactory, 
and lingual nerves and ocular dis- 
turbance in the nature of a circum- 
scribed episcleritis, then pericorneal 
and finally parenchymatous corneal in- 
filtration. H. Rommel Hildreth. 


Srinivasan, E. V. A family of Groe- 
nouw’s dystrophy. Brit. Jour. Ophth., 
1932, v. 16, May, p. 296. 

This is a report of a family in which 
the parents’ eyes were normal. Three 
of the children showed lattice-shaped 
dystrophy, two of the grandchildren 
true nodular dystrophy of Groenouw, 
and the youngest two a superficial 
punctate keratitis. All were females. 


D. F. Harbridge. 


Valiére-Vialeix, V. Ulcers involving 
deep layers of cornea. Corneal ab- 
scesses. Bull. Soc. Frang. d’Opht., 1931, 
pp. 308-330. 


The author, in a study of serpiginous 
ulcers, suggests that classification 
based on anatomic characters is more 
rational than one based on etiology. He 
describes three clinical forms whose 
prognosis is sharply differentiated. The 
first type, called superficial, has the es- 
sential characteristic that the infection 
always remains limited to the super- 
ficial layers even when advancing rap- 
idly. The infiltrated border can be 
readily destroyed by cautery and the 
prognosis is good. The second type, 
called deep, consists most often of a 
crater-like ulcer with greyish or yel- 
lowish bottom and a crescent-shaped 
advancing border. The infiltration in- 
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vades the middle and deep layers of the 
cornea, often leaving the superficial 
layers, with the epithelium, intact. The 
usual methods of treatment, including 
cautery, seem only to aggravate the 
disease and this type most often ends 
in enucleation. The third type, or cor- 
neal abscess, is that in which a puru- 
lent inflammation of the corneal stroma 
occurs, at the onset at least, without 
ulceration. Here also no medical or sur- 
gical treatment seems to be effective. 
The author cites twenty-one case his- 
tories illustrating these types, and the 
results of various therapeutic measures. 
Phillips Thygeson. 


Veasey, C. A. Congenital (fetal) in- 
terstitial keratitis. Amer. Jour. Ophth., 
1932, v. 15, Feb., pp. 138-139. 


7. UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS 
HUMOR 

Brown, A. L. Considerations underly- 
ing the experimental production of 
uveitis. Amer. Jour. Ophth., 1932, v. 15, 
Jan., pp. 19-23. 


Lamb, H. D. Analysis of the prolifer- 
ative and exudative elements in some 
cases of sympathetic ophthalmia. 
Trans. Amer. Ophth. Soc., 1931, v. 29, 
pp. 288-303. 

From his examination of six cases, 
Lamb concludes that these changes, 
principally proliferative, within and 
without the uvea, are parts of the same 
infection with micro-organisms or 
toxins, and that the fibrinoplastic exu- 
date is not caused by the endophthal- 
mitis resulting from the perforating in- 
jury, as this exudate has been found in 
the sympathizing or uninjured eye. 


( Discussion. ) C. Allen Dickey. 


MacKenty, J. E. Infections of the up- 
per respiratory tract in the etiology of 
uveitis. Amer. Jour. Ophth., 1932, v. 
15, Jan., pp. 27-32. 


Mann, Ida. Iris pattern in the verte- 
brates. Trans. Zoological Soc., 1931, v. 
21, pt. 4, p. 355. 

The most remarkable part of this un- 
usual monograph consists of its five 
plates carrying fifty-seven color draw- 
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ings of the eyes of vertebrates. These 
drawings were made upon living ani- 
mals by means of focal illumination 
with an adapted Mayou slit-lamp, giv- 
ing a magnification of X20, and with 
the further use where possible of a Lis- 
ter-Morton electric ophthalmoscope. 
Over two hundred eyes were examined 
in 139 species, and including many rare 
specimens. Some attempt is made to 
discover internal evidence on problems 
of evolution, especially in relation to the 
vascular arrangement of the iris. The 
findings are discussed under the head- 
ings of mammalia, birds, reptiles and 
amphibians, tortoises, turtles and ter- 
rapins, the crocodiles, the geckos, liz- 
ards, snakes, amphibia, frogs and toads, 
and fish. It was necessary to use fairly 
small animals. Particularly interesting 
information is given as to the shape and 
behavior of the pupil and the arrange- 
ment of iris pigment. An appendix con- 
tains a list of the animals examined, 
with the principal characteristics of 
their irises. 

In a concluding paragraph, Miss 
Mann points out that “vascular pat- 
tern, depending as it does on early em- 
bryonic differentiation, is more stable 
than pigmentation, and that the shape 
of the pupil is, to a certain extent, a 
correlate of function”. . 


W. H. Crisp. 


O’Leary, P. A. A study of syphilis 
in the etiology of uveitis. Amer. Jour. 
Ophth., 1932, v. 15, Jan., pp. 24-26. 


Rosenow, E. C., and Nickel, A. C. 
Elective localization in determining the 
etiology of chronic uveitis. Amer. Jour. 
Ophth., 1932, v. 15, Jan., pp. 1-17. 


Szasz, A. Influence of atropin, scopo- 
lamin, adrenalin, ephedrin, and ergo- 
tamin on reactive hyperaqueous. Arch. 
f. Augenh., 1932, v. 105, May, p. 690. 

Continuing the work outlined in the 
above abstract, Szasz reports the influ- 
ence of the drops upon the albumin con- 
tent of the aqueous. Atropin and scopo- 
lamin reduce the albumin content rath- 
er markedly, while ergotamin reduces 
it to a milder degree. Adrenalin causes 


| 


ABSTRACTS 775 


a reduction for the first half hour, fol- 
lowed by an increase. Ephedrin also 
produces an increase in the albumin 
content. Frederick C. Cordes. 


Szasz, A. Medicinal influence of atro- 
pin, scopolamin, adrenalin, ephedrin, 
and ergotamin on reactive hypertension. 
Arch. f. Augenh., 1932, v. 105, May, p. 
681. 

Continuing his work on reactive hy- 
pertension, Szasz reports the influence 
of atropin, scopolamin, adrenalin, ephe- 
drin, and ergotamin. Atropin retards 
the appearance of reactive hyperten- 
sion, while scopolamin retards its re- 
gression. Adrenalin also retards the ap- 
pearance of hypertension and reduces 
the height to which the tension rises. 
Ephedrin slows up the return to nor- 
mal, while with ergotamin there is a 
reactive minus tension. 


Frederick Cordes. 


8. GLAUCOMA AND OCULAR 
TENSION 
Elliot, R. H. Some points in connec- 
tion with the treatment of glaucoma. 
Brit. Med. Jour., 1931, v. 2, Dec. 26, p. 
1169. 


This article is a wealth of information 
for those interested in glaucoma. No 
case should be submitted to operation 
if the use of miotics, the employment 
of massage, and attention to the pa- 
tient’s general health suffice to arrest 
the course of the disease and to keep 
the case in statu quo. The value of 
ocular massage in glaucoma does not 
seem to be sufficiently appreciated. 
Light, quick pressure, with the fingers 
far apart and with every stroke toward 
the center of the eye, is by far the most 
effective. One should write down and 
explain the following for the patient: 
Avoid overfatigue, get regular meals 
and avoid alcoholic excess, avoid stoop- 
ing and all sources of strain, and avoid 
all causes of anxiety. An arterial pulse, 
on light pressure with the fingers on 
the eyeball or after the use of cocaine 
or any other mydriatic, is a grave dan- 
ger signal, but one is not justified in 
using a mydriatic to elicit this sign, be- 
cause it may induce an attack of glau- 
coma. Elliot favors an iridectomy rath- 


er than atropin to improve vision for 
a nuclear cataract. For the operative 
treatment the author favors trephining 
and he discusses the indications for 
and the results of this operation. 
Ralph W. Danielson. 


Fialho, Abreu. Sclerectomy in the 
treatment of chronic glaucoma. Zeit. f. 
Augenh., 1932, v. 76, March, p. 346. 


The author uses the technique of El- 
liot, and feels that none of the modifi- 
cations are superior to Elliot’s original 
procedure. A 1.5 mm. trephine is best. 
It is extremely important that the 
trephine shall be exquisitely sharp. 
Four or five revolutions under a gentle 
pressure should suffice to perforate the 
sclera. This greatly reduces the danger 
of operative trauma of the ciliary body. 
Usually the iris spontaneously appears 
in the opening. If not, it is better to 
bring it out with a hook or to enlarge 
the scleral opening so that the forceps 
may be inserted. In two cases in which 
the author dispensed with iridectomy 
the iris prolapsed during the first twen- 
ty-four hours. Though it was possible 
to open the conjunctival flap and per- 
form total iridectomy, the scleral open- 
ing closed without filtrating in each 
case. The best filtrating scars follow op- 
erations on eyes in which the tension is 
55 or 60 mm. (Schigtz). To avoid the 
dangers of operation on an eye with 
high tension the author applies com- 
pression of one hundred c.c. of water 
for five minutes, followed by a second 
application in those cases where the 
first does not sufficiently reduce the ten- 
sion. F.. Herbert Haessler. 


Friedenwald, J. S. Some factors con- 
cerned in the success of operations for 
glaucoma. Amer. Jour. Ophth., 1932, v. 
15, Mar., pp. 189-193; also Trans. Amer. 
Coll. of Surg., 1930; also Trans. In- 
ternat. Cong. of Ophth., 1929. 


Hofe, K. Changes in intraocular 
pressure in the second eye following 
interference with the first. Arch. f. 
Augenh., 1932, v. 105, May, p. 674. 

Hofe reviews the work of various 
authors who have shown that after in- 
terference with the tension of one eye 
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there is a change in that of the other. 
The author also reports work in which, 
following withdrawal of various 
amounts of vitreous from rabbits’ eyes, 
there was a drop in the tension of the 
other eye. The degree and intensity 
varied considerably in different animals. 
Frederick C. Cordes. 


Mathewson, G. H. Rupture of the 
eyeball from glaucoma. Amer. Jour. 
Ophth., 1932, v. 15, Feb., pp. 139-140. 


Ridley, Frederick. An experimental 
investigation into the intraocular pres- 
sure and drainage of the aqueous hu- 
mor. Ophth. Soc. United Kingdom, 
1930, v. 50, pp. 268-305. (See Amer. 
Jour. Ophth., 1931, v. 14, June, p. 574.) 


Rochon-Duvigneaud, A. True and 
false filtrating cicatrices after scleral 
trephining. Bull. Soc. Frang. d’Opht., 
1931, p. 295. 

True filtrating cicatrices have an 
edematous, gelatinous, swollen appear- 
ance. They are almost always larger 
than the trephine opening, and often 
have irregular prolongations which 
sometimes dissect the corneal lamelle. 
False filtrating cicatrices usually have 
distinct characters which can be recog- 
nized with the loupe or corneal micro- 
scope. Even when quite prominent, 
such a cicatrix will be found to cover 
the orifice exactly. It resembles a kera- 
tocele. On dissection one finds the con- 
junctiva adherent to the borders of the 
trephine opening, thus preventing the 
aqueous from passing into the sub- 
conjunctival tissue where absorption 
should take place. The causes which de- 
termine adhesion or nonadhesion of the 
conjunctiva to the lips of the scleral 
wound are not entirely known, but non- 
filtrating cicatrices are much more com- 
mon in eyes which have had inflamma- 
tory conditions of the anterior segment, 
such as iridocyclitis, episcleritis, and 
chronic conjunctivitis. 

Before trephining again in a case 
where filtration is not obtained it is gen- 
erally indicated to redissect the con- 
junctiva and to free the margins of the 
opening. In about one-half of the cases 
reestablishment of filtration will occur. 

Phillips Thygeson. 
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Szasz, A. Medicinal influence of 
atropin, scopolamin, adrenalin, ephe- 
drin, and ergotamin on reactive hyper- 
tension. Arch. f. Augenh., 1932, v. 105, 
May, p. 681. (See Section 7, Uveal tract, 
sympathetic disease, and aqueous hu- 
mor.) 


Weve, H. Construction of a tonome- 
ter upon the hammer principle (bal- 
listic tonometer). Arch. f. Augenh., 
1932, v. 105, May, p. 621. 

Weve describes a tonometer in which 
a small aluminum hammer is allowed 
to strike the eye. The rebound is meas- 
ured and from this the tension is de- 
termined. The hammer is so balanced 
that in the normal eye the rebound is 
to above horizontal, while in eyes of 
higher tension it rises still higher. In 
an eye of 30 mm. tension, the hammer 
is in contact with the cornea about 
1/100 of a second, and less in eyes of 
higher tension. The advantage of the 
instrument is the short time necessary 
to take the tension. This excludes 
changes due to reflex muscle action, 
changes in blood-vessel volume, and al- 
teration in fluid displacement. The in- 
strument, which is difficult to describe, 
is well illustrated with diagrams and 
photographs. Frederick C. Cordes. 


9. CRYSTALLINE LENS 
Barkan, O. A procedure for the ex- 
traction of congenital, soft, and mem- 
branous cataracts. Amer. Jour. Ophth., 
1932, v. 15, Feb., pp. 117-124; also 
Trans. Pacific Coast Soc. of Ophth. and 
Otolaryng., 1931. 


Barrenechea, A. S. Intracapsular ex- 
traction of cataract at the El Salvador 
Eye Clinic (Chile). Arch. de Oft. Hisp.- 
Amer., 1932, v. 32, April, p. 207. 

The first 150 cases are reported and 
the results classified on the basis em- 
ployed by Kubik. Eighty percent were 
successful, 58 percent without and 22 
percent with rupture of the zonule. The 
others had to be finished extracapsu- 
larly. Preliminary venesection (250 to 
300 ¢.c.) is practiced (unless contrain- 
dicated) on all persons over 50 years, 
with palpable benefit. Perfect akinesia 
is aimed at and was secured in all but 
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five cases. Vitreous loss occurred in 
two of the latter. Hypotony is desired, 
was excessive once with failure of in- 
tracapsular extraction, and once an or- 
bital hematoma resulted from the retro- 
bulbar injection, necessitating post- 
ponement of the operation. Perfect 
mydriasis was not secured or retained 
after incision in forty cases, but extrac- 
tion in toto was accomplished in fifteen 
of these, with iridectomy. Ten out of 
twelve cataracts complicated by iri- 
docyclitis were delivered in toto. Fail- 
ures were due to intumescence, ma- 
turity, hyphema, resistant zonule and 
vitreolenticular adhesions. Among com- 
plications were 9.5 percent vitreous 
presentation or loss, 35 percent of 
hyphema, twelve cases of iris prolapse 
(none where total iridectomy had been 
done), two cases of glaucoma, two of 
retinal detachment, two of choroidal de- 
tachment, two of postoperative infec- 
tion. With postoperative astigmatism 
from 0 to 8 D., functional results were 
5/5 to 5/20 in sixty-eight of 120 cases 
examined thirty days after extraction, 
5/20 to 5/50 in thirty cases, and less 
than 5/50 in the rest. The conclusions 
are that intracapsular extraction is not 
dificult, should be attempted in all 
cases, is particularly indicated in com- 
plicated cataract and in immature senile 
cataracts. M. Davidson. 


Bhaduri, B. Endocrine products in 
the treatment of senile cataract. Cal- 
cutta Med. Jour., 1931, v. 26, Dec., p. 
247. 

The author reports the results of four 
cases treated by him with euphakin. 
This preparation is a combination of 
parathyroid, thyroid, sex glands, and 
calcium lactate. Three tablets a day are 
given for three weeks, followed by a 
rest period of three weeks. This alter- 
nation is repeated as long as the tablets 
are taken. In two cases, there was an 
arrest of the lenticular opacity with im- 
provement in vision, and in two other 
cases there was no improvement of vi- 
sion although the opacities remained 
Stationary. Two control cases pro- 
gressed to maturity while cases under 
observation were being treated. 

M. E. Marcove. 


Clapp, C. A. A report of an experi- 
mental study of the reparative process 
of the lens capsule after injury. Trans. 
Amer. Ophth. Soc., 1931, v. 29, pp. 173- 
178. 

Clapp needled the lenses of rabbits 
and examined them microscopically 
from one day to two months later. He 
found that the proliferated epithelial 
cells of the capsule had become spindle- 
like, this beginning by the forty-eighth 
hour. If the aqueous does not destroy 
too much of the lens, these cells are 
covered over by the elastic membrane, 
thus producing healing of the capsule 
with scar formation. 


C. Allen Dickey. 


Davis, A. E. The lens-antigen extract 
treatment of cataract. Amer. Med., 
1932, v. 38, Jan., p. 27. 

Davis outlines the development, ra- 
tionale, technique, and results of this 
method. Much space is devoted to the 
reports of others and to answering ad- 
verse criticisms. Subcapsular senile 
cataract is the most favorable type for 
this treatment, and when taken in the 
early stages 80 to 85 percent can be 
improved or arrested. Cortical types are 
the next best suited for the treatment, 
and in the incipient cases about 75 per- 
cent of these can be improved or ar- 
rested. Nuclear, sclerosing, and cap- 
sular cataracts are not influenced by 
this treatment. In all types with vision 
less than 20/70, except in very old and 
feeble patients in whom operation is 
not feasible, the method should not be 
applied. ( Bibliography.) 

Ralph W. Danielson. 


Harrison, W. J. Barraquer operation 
for the removal of senile cataract. 
Amer. Jour. Ophth., 1932, v. 15, Feb., 
pp. 104-111. 


Kleiber, G. Thyroid function and 
senile cataract. Arch. f. Augenh., 1932, 
v. 105, May, p. 704. 

Kleiber examined one hundred pa- 
tients (fifty-three men and forty-seven 
women) with senile cataract to deter- 
mine the possible relation between 
thyroid function and senile cataract. In 
two-thirds of the group examined, the 
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thyroid function was normal or high, 
while it was low in only one-third. The 
age of the patient and the stage of the 
cataract also were unrelated. Other pa- 
tients of the same age with myxedema 
gave no evidence of lenticular changes. 
The author feels that no definite con- 
clusion can be stated regarding the re- 
lation of thyroid function to senile cata- 
ract. Frederick C. Cordes. 


Krass6, Ilona. Lenticonus posterior. 
Zeit. f. Augenh., 1932, v. 76, Feb., p. 
278. 


The author points out that the diag- 
nosis of this condition is simple with 
the slitlamp. The involvement of the 
peripheral nucleus in the author’s case 
is evidence that the lesion developed in 
the earliest embryonal period. To ex- 
plain the opaque mass which cups the 
nucleus at its posterior pole the author 
postulates rupture of the posterior cap- 
sule followed by opacity of the fibers. 
The newly developed fibers finally 
closed the capsular opening. 

F. Herbert Haessler. 


Mackay, G., Stewart, C. P., and Rob- 
ertson, J. D. A note on the inorganic 
constituents of normal and cataractous 
human crystalline lenses. Brit. Jour. 
Ophth., 1932, v. 16, April, p. 193. 

The clear lenses were obtained from 
the cadaver, the cataractous from pa- 
tients, both being removed carefully 
in capsule. No effort is made to corre- 
late the morbid condition of the cada- 
ver or to classify the cataractous lenses 
clinically. The amount of ash being 
small, the experiments were carried out 
on series of four lenses. As a standard 
of comparison dry weight (after drying 


at 105°F.) and the weight of the ash ° 


were used. An accompanying table 
shows the percentage of calcium, potas- 
sium, sodium, chlorine, sulphur and 
phosphorus content. The cataractous 
lens contains a slightly smaller weight 
of ash than the normal transparent lens, 
but the total weight of the cataractous 
lens is also less. In the cataractous 
lens, sodium predominates over potas- 
sium, but the latter remains higher than 
in blood plasma, and the chlorine is in- 
creased though it remains lower than 


in plasma. There is thus a tendency on 
the part of the lens to return to, or take 
on, a composition similar to that of 
blood plasma, and this tendency is 
shown in immature as well as mature 
cataracts. A notable exception to this, 
however, is the calcium, which, instead 
of increasing slightly as would be ex- 
pected in a general return to plasma- 
like composition, is greatly increased in 
cataractous lenses, both absolutely and 
relatively to the other ions. 

The immature cataractous lens 
shows an increase in calcium content, 
which, however, is less than in mature 
cataract, but it also shows the other di- 
vergences from the normal, again to an 
intermediate extent. There is thus no 
evidence that calcium is the first con- 
stituent to undergo change, as one 
might expect if this were the primary 
factor. D. F. Harbridge. 


Pashkovsky, V. M. The surgical 
treatment of luxation of the crystalline 
lens into the anterior chamber. Soviet- 
skii Vestnik Oft., 1932, v. 1, No. 2 and 
3, p. 85. 


On attempting to remove from the 
anterior chamber a luxated crystalline 
lens, the latter frequently slips into the 
vitreous immediately after sectioning 
of the globe or when pressure is applied 
to the eyeball. This complication can 
be prevented by maximum contraction 
of the pupil through ample use of mi- 
otics. If sufficient miosis is not obtain- 
able, the luxated lens can be stabilized 
in the anterior chamber by means of a 
discission needle passed into the vit- 
reous about 8 mm. back of the limbus 
and directed forward until it reaches 
the lens. This method was used with 
good result in two cases of anterior 
luxation of the lens. M. Beigelman. 


Scrinivasan, E. V. An interesting 
phenomenon in a case of ectopia lentis. 
Brit. Jour. Ophth., 1932, v. 16, May, p. 
297. 

In a girl aged eleven years, on sev- 
eral occasions the dislocated lenses 
were observed wandering into the an- 
terior chamber. They remained there 
for a few seconds and then returned to 
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their former position. The lenses were 
dislocated downward and inward, and 
were of the “whiteness of rice water”. 
Under the slitlamp the aphakic area 
showed parallel strands of zonular fi- 
bers. D. F. Harbridge. 


Sobhy Bey, M. A contribution to the 
study of exfoliation of the lens capsule 
or glaucoma capsulo-cuticulare; with 
anatomical preparations. Bull. Ophth. 
Soc. of Egypt, 1931, v. 24, pp. 77-96. 
(See Amer. Jour. Ophth., 1932, v. 15, 
May, p. 463.) 


Verhoeff, F. H. The condition of the 
ocular structures immediately after the 
removal of the lens in capsule, as de- 
termined by microscopic examination. 
Trans. Amer. Ophth. Soc., 1931, v. 29, 
pp. 184-192. 

The author enucleated three eyes and 
immediately did intracapsular extrac- 
tion by his own method. The eyes were 
examined microscopically. The hyaloid 
membrane was found to be intact and 
the ciliary epithelium and retina unin- 
jured. The zonular fibers were ruptured 
at or near the lens surface. The author 
concludes that the intracapsular, the 
complete operation, produces no great- 
er damage to the eye that the extracap- 
sular, the incomplete operation. The 
relative merits of some of the different 
methods of intracapsular extraction are 
discussed. C. Allen Dickey. 


Woods, A. C. Burky, E. L., and 
Woodhall, M. B. The organ-specific 
properties and antigenic power in the 
homologous species of alpha crystallin. 
Trans. Amer. Ophth. Soc., 1932, v. 29, 
pp. 168-173. 

After four years experimentation 
with rabbits, swine, and calves, these 
authors conclude that alpha crystallin 
is a true organ-specific substance, the 
same in all species, present in all whole 
lens extracts, and not a product of 
chemical manipulation. Also, as a com- 
plex, beta and gamma crystallins are 
inert in homologous species, and when 
combined with alpha crystallin in whole 
lens extract they inhibit the antigenic 
properties of the latter. 

C. Allen Dickey. 


10. RETINA AND VITREOUS 


Bessiére, E. Does diabetic retinitis 
exist in the absence of renal changes? 
Arch. d’Opht., 1932, v. 49, April, p. 219. 

The literature upon this subject, 
which is reviewed in detail, shows a 
variation in opinion as to whether dia- 
betic retinitis is due to renal damage, 
vascular damage, or metabolic changes 
directly associated with the diabetic 
condition. In eighteen reported cases of 
diabetic retinitis showing hemorrhages 
and exudates the youngest individual 
was forty-eight years of age. In prac- 
tically all of these individuals there was 
evidence of a greater or less degree of 
chronic nephritis. The retinal changes 
did not parallel the severity of the gly- 
cosuria. Anatomopathologic study of 
the retina of one patient showed 
changes identical with those of nephri- 
tic retinitis. Insulin treatment, which 
may cure the glycosuria, has little effect 
upon the progress of a diabetic retinitis. 
This type of retinitis is practically nev- 
er seen in young individuals, even when 
afflicted with a severe type of diabetes. 
The conclusion is drawn that retinitis 
in a diabetic who shows no albumen 
should be considered as a premonitory 
sign of approaching renal insufficiency. 
One colored plate, containing two fig- 
ures showing the microscopic appear- 
ance of the retinal lesions, accompanies 
this article. M. F. Weymann. 


Colajanni, G, A case of retinitis 
hemorrhagica following a parachute 
descent. Ann. di Ottal., 1931, v. 59, 
Nov.-Dec., page 1017. 

An aeronaut of thirty-two years of 
normal physical condition, losing con- 
trol of the mechanism of his plane, was 
obliged to make a parachute descent. 
He landed gently on his toes without 
shock but a few hours later discovered 
an obscurity before his right eye. Vi- 
sion in that eye was reduced to 4/10, 
the left being normal. Examination re- 
vealed a retinal hemorrhage between 
the macula and the disc. The probable 
causes of this pathology are considered, 
including sudden change of barometric 
pressure in the first stage of the de- 
scent, the force of the wind in falling, 
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pressure on the abdomen from the 
parachute belt, and the emotional con- 
dition. The last is regarded as the de- 
termining cause, producing marked en- 
docrine imbalance in addition to the 
rapidly increased arterial pressure ex- 
cited by the sudden barometric changes. 


Park Lewis. 


Courtis, Baudilio. Pathology of the 
vitreous. Boletin de Informacion Oft., 
1932, Jan.-Feb., p. 58. 

The author reviews the literature and 
discusses in some detail the various 
pathological conditions found in the vit- 
reous. Nine photo-micrographs accom- 
pany the article. H. L. Lucie. 


Cowan, Alfred. Concerning a mem- 
brane, between the vitreous and the an- 
terior chamber, seen after removal of 
the crystalline lens and its capsule. 
Amer. Jour. Ophth., 1932, v. 15, Feb., 
pp. 125-129; also Trans. Amer. Ophth. 
Soc., 1931. 


Damel, Carlos. The vitreous body. 
Boletin de Informacion Oft., 1932, Jan.- 
Feb., p. 3. 

This is a very comprehensive review 
of the embryology, anatomy and physi- 
ology of the vitreous body accompanied 
by a number of drawings and slitlamp 
photographs. L. Lucie. 


Deutschmann, R. The problem of 
genuine detachment of the retina. Klin. 
M. f. Augenh., 1932, v. 88, April, p. 441. 

Deutschmann coincides with Baur- 
mann in this opinion that the essential 
point in the etiology of detachment of 
the retina is the difference between pre- 
retinal and subretinal pressure. The 
possibilities of this are discussed in de- 
tail. If traction from in front and pres- 
sure from behind are admitted one must 
also agree to the possibility of primary 


and secondary perforations. Thus the 
dogma of perforation as a condition sine 
qua non for the etiology of detachment 
must fall. Referring to Behr’s micro- 
scopical findings of exudation and pro- 
liferative processes in the lamina vitrea 
producing disciform degeneration at the 
posterior pole, Deutschmann calls at- 
tention to the possibility of such a mor- 
phologically founded functional dis- 
turbance for the pathogenesis of de- 
tachment of the retina and urges its 
consideration in anatomical examina- 
tions. Deutschmann foresaw the van- 
ishing enthusiasm for ignipuncture, no- 
ticeable in recent literature. Three cases 
of his own method for producing cica- 
trization with chemicals are presented, 
and filling up of the vitreous for the 
necessary pressure as a last resource 
is recommended. C. Zimmermann. 


Dupuy d’Uby. Myopic detachment of 
the retina cured by the method of Sour- 
dille. Arch. d’Opht., 1932, v. 49, March, 
p. 185. 

Four cases of myopic detachment of 
the retina were treated by the method 
of Sourdille, with two unsuccessful re- 
sults, one amelioration, and one com- 
plete cure. This last case, reported in 
detail, was in a woman of fifty-nine 
years with 7 diopters of myopia. There 
was a horseshoe-shaped tear in the up- 
per temporal portion of the retina. Vi- 
sion was reduced to 0.5. Four punctures 
made 16 mm. behind the limbus re- 
sulted in complete reattachment of the 
retina with restoration of the visual 
acuity to 1. The eye has remained cured 
under observation for about one vear. 
Attention is called to the fact that this 
cure was produced by the method of 
Sourdille in the presence of a definite 
tear in the retina, the rdle of which is 
still uncertain in the writer's mind. Em- 
phasis is placed upon complete postop- 
erative rest. M. F. Weymann. 
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NEWS ITEMS 


News items in this issue were received from Drs. J. W. Jervey, Greenville, South Caro- 
lina, and G. Oram Ring, Philadelphia. News items should reach Dr. Melville Black, 424 Met- 
ropolitan building, Denver, by the twelfth of the month. 


Deaths 


Dr. Norman McLeod Heggie, Jackson- 
ville, Florida; aged fifty-six years; died May 
9th, of coronary thrombosis and arterial hy- 
pertension. 


Miscellaneous 


Elliott Wilkinson, one of a group of al- 
leged fake “eye doctors” who operated in 
Minnesota, Texas, California, and elsewhere, 
was sentenced to five years in the peniten- 
tiary by Judge Gislason of New Ulm, Min- 
nesota. 

The Soviet Government has begun an in- 
tensive campaign against trachoma. Of the 
total number of blind persons in the Soviet 
Union, one-fifth lost their vision because of 
trachoma. Professor Phylatov, of Odessa, 
advises operative treatment rather than 
drugs. He has secured good results from the 
frequent pressing out of the granules, with 
repetition of the treatment several times at 
intervals of from four to six weeks. 

The civic authorities of Madrid recently 
gave to blind persons of the city two-hun- 
dred white canes, all alike, by means of which 
the blind may be distinguished from normal 
pedestrians and walk with more safety in the 
streets. Mr. I. Prieto, the minister of the 
treasury, obtained the passage of a bill by 
which blind employees of the treasury, when 
retiring are to be pensioned with their en- 
tire salary instead of half, which is allowed 
others retiring from duty. 

The National Society for the Prevention 
of Blindness announces that it will sponsor 
two courses for medical social workers in 
eye hospitals and clinics next fall in coopera- 
tion with Washington University, St. Louis, 
and the Massachusetts Eye and Ear Infir- 
mary, Boston. Social workers interested in 
this specialized training should communicate 
with the Secretary, National Society for the 
Prevention of Blindness, 450 Seventh Ave- 
nue, New York. 

The Oxford Ophthalmological Congress 
was held July 6th to 9th in the hall of Keble 
College. Dr. Luther Peter was an invited 
guest and delivered an address on “The 
modern conception of concomitant squint.” 
He also read two papers, one on “The 
O’Connor cinch operation for squint”; and 
the other on “A satisfactory recession su- 
ture”. Dr. George Black, Boston, read a 
paper on “Treatment of detached retina by 
multiple trephining and the application of 
caustic to the choroid”. 

_ Contributions to the fund to be estab- 
lished at the Massachusetts Eye and Ear In- 
firmary in memory of the late Dr. George 
Strong Derby are being accepted. The in- 
come from this fund, as noted in the News 
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Items for May, will be devoted to projects 
in which Dr. Derby was interested. At pres- 
ent it will be used toward the salary of a 
social worker engaged in the care of pa- 
tients suffering from glaucoma. Other pur- 
poses will be determined from time to time 
as recommended by the staff of the infirmary 
and authorized board of managers. 

The governors of the “Janus Stolp” 
foundation (Legatum Stolpianum) in the 
University of Leiden, at their meeting on 
May 25, 1932, decided on the following sub- 
ject for their biennial scientific competition: 
“An original contribution on the psychology 
of the knowledge of space in the blind.” 

Suggestions: Experiments made in_ the 
course of observations among the blind have 
been of some -importance in the solution of 
the problem of their knowledge of space, 
thanks especially to the analyses of observa- 
tions made on persons born blind (for ex- 
ample, refer to the work of M. von Senden, 
“Raum und Gestaltauffassung bei operierten 
Blindgeborenen vor und nach der Opera- 
tion.” Leipzig, 1932). Analogous observations 
should be capable of being subjected to sci- 
entific criticism. The education of blind per- 
sons directed to increasing their power of 
orienting themselves.in space, to enable 
them to construct objects or to do manual 
work, to orient themselves in the street or in 
the house, and, more especially, to give them 
an idea of geometry (sensu strictiori). (Re- 
fer to a paper by Th. Heller, “Studien zur 
Blindenpsychologie”, Leipzig, 1904. 

Interesting conclusions might be drawn 
from an analysis of the practical work of 
blind surveyors, perhaps, also, by observa- 
tion of blind workmen. 

A study of the dreams of people born 
blind might even throw some light on the 
subject of the competition. 

It is desired that competitors should 
choose only a part of the subject, but of 
sufficient extent to enable them to make a 
general résumé and a critical review. Entirely 
theoretical disquisitions, as well as observa- 
tions embracing too many diverse points, are 
not desirable. 

The manuscript must not exceed 40,000 
words, and should be sent to the President 
of the Board, M. le professeur Dr. W. S. 
Kristensen, 31, Witte Singel, Leiden, before 
January 1, 1934. It must be typewritten in 
Dutch, German, English, French, or Latin, 
and signed with a motto and accompanied 
by a sealed letter with the same motto en- 
closing the name and address of the author. 

The winning competitor will receive a 
gold medal of the yalue of 250 florins and 
250 florins in money, or, if he should prefer 
it, the whole sum in money. 
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782 NEWS ITEMS 


Miss Mary E. Stebbins of Lebanon, Mis- 
souri, has been appointed to the staff of the 
Missouri Commission for the Blind to suc- 
ceed Mrs. Francia Baird Crocker who leaves 
the service of the Commission August l, 
1932, after four years of active work in its 
prevention of blindness department. 


Personals 

Dr. Charles A. Bahn, New Orleans, was 
elected president of the Louisiana Society 
for the Prevention of Blindness at its recent 
annual meeting. 

Dr. Robert H. Cowley of Berea, Ken- 
tucky, was recently elected president of the 
Eye, Ear, Nose, and Throat Section of the 
Kentucky State Medical Society. 

Dr. Dohrmann K. Pischel, San Francisco, 
has had a very interesting six months’ visit 
to the various eye clinics at home and abroad 
and has recently returned home. (See Corre- 
spondence in this issue.) 


Dr. and Mrs. Luther C. Peter of Phila- 
delphia sailed for Glasgow June 24th. After 
attending the Oxford congress and spending 
about a month in Switzerland, they will re- 
turn to America, the second week of Ay- 
gust. 

Dr. Joseph A. White of Richmond, Vir- 
ginia, writes that he is in his eighty-fifth 
year, has been practicing ophthalmology for 
sixty years, and believes he is the oldest 
practicing ophthalmologist in the world, 
(See Correspondence in this issue.) 

A dinner was given to Dr. Walter R. Par- 
ker of Detroit by his friends and colleagues 
on May 24th in honor of his retirement as 
professor of ophthalmology in the University 
of Michigan Medical School. He will be suc- 
ceeded by Dr. George Slocum. In 1917 Dr, 
Parker received the Knapp medal for a paper 
on “The relation of choked disc to the ten- 
sion of the eyeball.” 
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